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Panels, Cubicles and Consoles 
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»| AS NEAR AS 
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EVERY TYPE OF 
MOVEMENT FOR 


SCIENTIFIC 
INSTRUMENTS 


THE BRITISH SONCEBOZ CO. LTD. 


VICTORIA RD, SOUTH RUISLIP, Middx. Phone Ruislip 5590/3128 








Meters 

Electric clocks 
Telephones 

Time switches 
Recorder clocks 
Gauge movements 


POINTERS 
DIFFERENTIALS 
PINIONS 
SPINDLES 


In association with 


SOCIETE INDUSTRIELLE DE SONCEBOZ, S.A., SWITZERLAND 
ITALY Carlo Caglioni Société Industrielle de Sonceboz, S.A., Ufficio di Milano, Via Mac. Melloni 70, Milano. 








Synchronous 
motors 
Measuring 
instruments 
Prepayments 
Relays 


WORMS 
WHEELS 
ESCAPEMENTS 
COMMUTATORS 


U.S.A. Alina Corporation, 122 East Second Street, Mineola, L.!.,N.Y. 
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240 SCAL 


/ for switchboard 
mounting 


Design permits ‘on site’ modifications or 
maintenance to either the moving coil or 
the dynamometer movement without 


disturbance of the original accuracy. 


Models are available for direct wire 


remote indication. 


Instruments in this range are of an advanced 
design incorporating many features including 
platform type scales. The movements are 
robust in construction and have a high torque 
weight ratio. Low burden types are available 
for miniaturised control panel installations, 
with associated interposing voltage- and 


current-transformers. 


Specifications: 


These Instruments comply with B.S.89-1954 
Industrial Grade and other International 
Specifications. 





Literature available on request to: 
The ENGLISH ELectTRic Company Ltd., WO setts draenei 
Instrument Department, Stafford 


ENGLISH ELECTRIC 


Tar ENGLISH ELECTRIC Company LIMITED, MARCONI House, STRAND, LONDON, W.C.2 


Meter, Relay and Instrument Division, Stafford 
WORKS: STAFFORD ° PRESTON RUGBY 4 BRADFORD ; LIVERPOOL . ACCRINGTON 
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The New Twin 
Quadrant Fader 
introduced at the 
1959 R.E.C.M.F. 
EXHIBITION 


...and now in 
production 


2 Networks in panel cut out 5” x 143” Three change-over auxiliary switches available 


Channel cueing by colour changing illuminated on each network. 


translucent scales. The New Twin Quadrant Fader for all Sound 
Plug-in networks. and Vision Studio Applications. 


Designed and Developed by 


ELECTRONIC COMPONENTS 
WEEDON ROAD INDUSTRIAL ESTATE, NORTHAMPTON 


Phone; Northampton 2467 & 1873 Grams: Elcom, Northampton 





INSTRUMENT PRACTICE DECEMBER 1959 











PILOT POLICY 
is to please you 
) Quoting by return 


a 
b) Delivering on time 


by—( 
( 
( 


c) Satisfying your 
SWALLOW RD., COVENTRY 


TEL. 87341 /2 


needs immediately 
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PAINTON Miniature Vitreous Wirewound Resistors 











MACE try 
oN ANE 


























; Resistance Bo 
aut TYPE ae Tolerance aed 
Watts 
Min Max 

4 MV1A 1 9-9 10% 

10 | 6,800 5% 

7 301A 2 |68,000 5% 

10 302A 4 |140,000 5% 

5 306A 1 |33,000 5% 























Protected by Patent Nos. 626128 4&4 575279 


* Fully Type Approved to RCS i11 
* Top Quality ~*~ Quick Delivery 


Painton & Co. Ltd. * Competitive Prices 
KINGSTHORPE = NORTHAMPTON = A/ygye specify Lauton Wrewounde 


Tel: 32354-7 Telegrams: ‘Ceil Northampton’, 
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No. 3 Superfine Wires 


Manufacturers of precision resistors and potentiometers demand resistance wires so 

fine that they can hardly be seen. Some ask for wire with a high specific resistance. Others 
require a comparatively low specific resistance but it must remain constant with 

changing temperatures. Yet others call for wire with both a high and an unchanging 
resistance. 

Wires are required in various tempers and finishes, for example, hard-drawn, 
annealed, bright, oxidised, enamelled, enamelled and silk-covered—there’s no end to 
the variations needed for different jobs. Fortunately, there’s no end either to our ability 
to meet them. 

Superfine wires are produced from -002 in. (0-05 mm.) downwards in alloys which are 
famous, Nichrome*, Nichrome* V, Karma* and Advance*. Alloys which offer all the 
necessary resistance properties. Finishes which meet all requirements. It’s not 
surprising, perhaps, that our reputation in the superfine wire field is unique. 











Nichrome* & Nichrome* V Niclrome* especially for the electronics industry, which 
(65/15 type nickel-chromium-iron) and combines a high specific resistance with a 
Nichrome* V (80/20 type nickel-chromium) low temperature coefficient. 


are the alloys most suitable where a high 


resistance is necessary and where the change Advance* Wires of this 60/40 copper- 


in resistance due to temperature does not nickel alloy have a low temperature 


hinder satisfactory performance. coefficient and a fairly high specific 


resistance—important properties in precision 





Karma* This is essentially a modified resistors which must have constant resistance 





80/20 nickel-chromium alloy, developed over a wide temperature range. 


For further information write for Data Sheet No. 1,a 4-page 


booklet containing comprehensive technical information. canee., tases pean 





BRITISH DRIVER-HARRIS CO LTD 


Cheadle Heath, Stockport, Cheshire. 
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Sheer precision 


for Shear Stress 


The Ferranti — Shirley Viscometer is capable of 
giving precise measurement of apparent 
viscosity over a wide range of shear stress 

and shear rate. 

The accuracy of this instrument is dependent 
on the low friction properties of the 

E.P. Specification Hoffmann Angular 

Contact Bearings and the rigidity which they 


impart to the cone spindle. 






err _— 









Pet a * 


BALL 
AND 
ROLLER 
BEARINGS 









KA 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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SIGNAL GENERATORS 
IN THE AUDIO RANGE 


by 


fe of HE ‘Advance’ Types Hl, Jl A dvance > 
and J2 are the most widely 


used Audio Signal Generators in 

Great Britain for Research, Develop- ¥ 
nt ment Communications, Servicing 

and Education. 








~— to be sure! 


*y 


Type Hl 


@ Frequency Range 15 c/s to 50,000 c/s 
@ Sine or Square Wave Output 


@ Output Voltage (High Impedance) 
Sine Wave 200uV. to 20 V., r.m.s. 
Square Wave 800 nV. to 80 V., peak-tu-peak. 


@ Distortion less than 1% at 1,000 c/s 


Nett Price in U.K. £30 


Full technical details in leaflet C41. 


Boe. bev 


Type vi 


@ Frequency Range 15 c/s to 50,000 c/s 
@ Output (Sine Wave only) 


Into 600 ohms o-1 mW. to 1 W. continuously 
variable 
Into 5 ohms, maximum o-5 W. 


@ Output Impedance 
600 ohms, unbalanced 
5 ohms, unbalanced (one side earthed) 


@ Distortion, less than 2% at full output 
p 


Nett Price in U.K. £36 


Full technical details in leaflet C33. 





Type JS 
Identical with the Type Jr but with Output 


Voltage Meter 
Nett Price in U.K. £42 
Full technical details in leaflet C33. 








TYPE Ji 


Advance COMPONENTS LIMITED 


ts GD7702@eeeeeeeeeeeeeee eee eee eee INSTRUMENTS DIVISION [wd 
eC 
¢ 1959 *  ROEBUCK ROAD + HAINAULT « ILFORD + ESSEX TELEPHONE HAINAULT 4444 
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SMOOTHING 
CHOKES * 





with inductances 
ranging from 
100h at |OmA 


to 
50mH at 10 amps 


are fully described in the 
NEW 


loose leaf catalogue 


Every copy of the catalogue sent out is 
numbered and registered in the name 
of the holder to ensure it is regularly 
brought up to date by the supply of 
amendment sheets covering every 
addition to Gardners standard ranges. 


for general use (AVON and HENGIST series) for 
commercial use (SOLENT series) for services 


use (DELTA and GAMMA series) 


* 


Catalogue available on request from: 


GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH. Tel. 1734 
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ha MODEL WP100 


LARGE CAPACITY PROJECTOR FOR 
RAPID, ACCURATE CHECKING AND 







INSPECTION OF HIGH PRECISION 



















COMPONENTS. 


Typical of many applications of the projector from 
inspection of sections of 34 inch diameter castings 
down to small watch parts, the illustration shows a 
34 hole template being checked for co-ordinate 
positioning accuracy of the holes to within 

0-0003 in. at 50x magnification. 


Embodying numerous optical and mechanical | 
features to ensure accuracy and perfect definition 

of the projected image, this versatile projector can 

be supplied with turret mounted par-focal objectives 

giving 40 by 60 inch screen coverage at 10x , 20x, 

50x and 100 magnifications for both profile and 

surface illumination. 


A PRODUCT OF 


OPTICAL MEASURING TOOLS LTD. 
MAIDENHEAD - ENGLAND 
Brochure 135/58 and full details on request to 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH, PHONE 3227 OR MAIDENHEAD, PHONE 3704 








P 3740 
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Precision 





Electrical Measuring | 


z Mla 


Instruments 


¢ & 3 


BY 


SS) eo) 


Ernest Turner precision-built elect- 

rical measuring instruments give 

accuracy, dependability and ease 

of reading and keeping pace with the ever 
widening field of electronics, Ernest 

Turner Electrical Instruments offer 

a wide range of instruments to 

meet specific requirements and individual 
applications. For more than 35 


years, in this country and in many 





parts of the world, wherever there has 
been a job of precise electrical 
measurement to be done, the choice has 


been Ernest Turner instruments 





Ernest Turner Electrical Instruments Ltd. HIGH WYCOMBE - BUCKS - ENGLAND 


Telephone: High Wycombe |301-2-3 Cables: Gorgeous, High Wycombe 
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DIAPHRAGM 


CONTROL 
VALVES 


Accurate, reliable, and economical, 
these Blakeborough types do full 
justice to the performance of the 
controlling instrument—hence their 
widespread use on modern automatic 
process control systems. An advanced 
and comprehensive range, well worth 
investigating. 


For full particulars:write for publication No. 224 
AND 


combe 








ons J. BLAKEBOROUGH & SONS LTD: BRIGHOUSE - ENGLAND 
(ndh)1006x 
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Pyrotenax Experience 
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Men are working on the lonely coasts of Britain, and vast and unfamiliar 
structures are rising to provide the Nation’s new electrical power sources. 

This is visible progress. Yet, in the changing scene there are constants. 
Pyrotenax M.I.C.C. Cables, for instance, have been the consistent choice of 
electricity supply authorities for years. Twenty years ago the most “‘modern” 
power stations installed ‘‘Pyrotenax’’—and the same original cabling still 
serves today. Little wonder that in this present age too, “‘Pyrotenax” is being 
specified for the lighting and power services in the various atomic plants of 
the United Kingdom Atomic Energy Authority. Current generating may 
change, but current carrying is always best left to “‘Pyrotenax”’! 





A 
i}| | \ } 
Virannneansnne 267 
Main control switchboard at one of the United 
Kingdom Atomic Energy Authority Research 
Establishments showing Pyrotenax cables feeding 
lighting, power and instrument circuits. 





Power and instrument cabling at the rear of the 
main switchboard. (Contractor N. G. Bailey Limited 
Leeds.) 


non-fire causing—heat resisting— 
moisture-procf—non-ageing—rust-proof— 
safe against overload—resistant to 


Pyrotenax 


mechanical maltreatment—resistant to 


m.i. COPPER COVERED CABLE 


noise transmission— 





The use of the trade name ‘Pyrotenax’ is exclusive to the products 


of this Company and its associates. F P Y R Oo 7 E N A X '. I M I T E D 
HEBBURN-ON-TYNE ~- Telephone: Hebburn 83-2244/8 


there is no substitute for experience 


LONDON: ViCtoria 3745 + BIRMINGHAM: Midland 1265 + MANCHESTER: Deansgate 3346/7 - LEEDS: Leeds 27826 - GLASGOW: City 3641/2 + CARDIFF: Cardiff 23689 
GD 127 


1200 
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FOR LOW VOLTAGE MULTIPLE SWITCHING 


A T.M.C. range of §7 vertical Lever Keys has Type Approval from the 
Radio Components Standardisation Committee . . . with this 
distinction: they are the first Lever Keys manufactured in the U.K. to 
receive unqualified approval (Class H2, temperature category — 40°C 
to + 70°C) as catalogued in R.C.L 153, Issue 1, pages 5 and 7. 

These Keys are used in Telecommunications apparatus, Electrical 
Testing equipment, Radio Transmitting and Receiving instruments 
and other appliances requiring low voltage multiple switching. They 
have won an unparalleled reputation for maintaining the highest 
standard of performance over exceptionally long periods. Each is 
produced under the control of a stringent specification and is subject 
to critical adjustment and inspection before it is allowed to leave the 
factory. Other ranges in both Standard and Tropical finishes are also 
available. 

a T.M.C.’s knowledge, experience and technical resources will be 
placed at your disposal if you write for full information. 


































, D 
w/a 6 8's € © TELEPHONE MANUFACTURING COMPANY LIMITED 
TELEPHONE AND SWITCHING DIVISION 
Hollingsworth Works - London SE21 Telephone GiPsy Hill 2211 
13689 
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Baldwin Atomat Nucleonic Thickness Gauges 


ACCURATE, CONTINUOUS, NON-CONTACT INSPECTION 
SAVES MATERIAL, LABOUR AND TIME! 


The Atomat Principle 
RAY SOURCE 
MATERIAL 
RAY DETECTOR 
Amount of rays passing 


through material indicates thickness 
or weight per unit area. 


That’s the very basic explanation of 
the Atomat principle. There are three 
main gauges; the Atomat Transmission 
Gauge, the Atomat Differential Gauge 
and the Atomat Backscatter Gauge. 

In addition there are special purpose 
variations, made to meet the 
requirements of many different 
industries. 














HERE’S WHAT AN ATOMAT 


GAUGE CAN OFFER YOU 


Time and material saving both in 
production and setting up 


High accuracy 


Calibration in your usual units 
of measurement 


Continuous readings for materials 
in constant production 


Auto standardisation and control if you require 


Minimum maintenance 


Baldwin Atomats are already boosting production and 

cutting costs in the paper, metal rolling, rubber 

and plastics industries. Highly successful 

applications also include the measuring of selenium 

on aluminium, coatings of paint and lacquers, density 

of wood chips, coatings of grit on abrasive papers 

and padding and resin impregnation in the textile 

industry. But the potential of Baldwin Atomat Send for the Baldwin Brochure LP. 124 
Nucleonic Gauges has hardly been tapped. It gives full information on 

Js there a place for them in your plant? Atomat Gauges clearly and concisely. 


® Baldwin Industrial Controls 


Baldwin Instrument Company Limited - Dartford - Kent 
Telephone: Dartford 2948 & 6411 ~- Cables & Telex: Baldwin Dartford 


A HARPER GROUP COMPANY 


INSTRUMENT DIVISION 
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Approx. 14x actual size 





ENQUIRIES, SALES & SERVICE : 


Caxton Way, Stevenage, Herts. 


Stevenage 2110-7 


Tyburn Road, Erdington, Birmingham, 24 


East 0276-8 





in all principal countries 


site 


a 











SOLENOID 
VALVES 


—illustrated is the 
Type DF high-performance 
valve suitable for use over a 
wide range of pressures 





One of the outstanding new range 


of solenoid valves recently introduced 


by ETHER LTD., the DF is a pilot- 
operated diaphragm valve. It is 
designed for use, over a wide range 
of pressures, with town gas, 
propane, butane, water, compressed 
air, or light fuel-oil. The standard 
model has }" B.S.P. female 
connections. Non-standard versions 
can be supplied to order. 




























Appointed Sales and Service Agents 


TEMPERATURE & PROCESS CONTROL EQUIPMENT FOR ALL 
















© Solenoid Valve Division 





INDUSTRIES 
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precision measuring equipment 


} 
| 





Nash & Thompson bring a new look and a breath of 

\lA \ fresh air to the economics of precision measuring, processing 

| and controlling—a wide range of equipment specifically 
designed to meet your laboratory and production needs 


| 
+ “a accurately, efficiently and economically. Nash & Thompson 





\ 
Wf, | ; \ \ equipment gives excellent performance and reliable results 
i L/ rd \ \ every time, bringing economic engineering and new 
ALA L l [ mnt facilities to measuring and instrumentation in: 
7% " Electronics, physics, chemistry, nucleonics, 
Oe ov \ he metallurgy, process control, medical technology, 


em r surveying, oil, gas and mining. 


Write or telephone for full information 


Nash and Thompson... 


HOOK RISE, TOLWORTH, SURBITON, SURREY Tel. ELMbridge 5252 
JSP 5635 


INSTRUMENT PRACTICE DECEMBER 1959 








1204 


























f 


FIELDE 
ALSO / 
T™ 2 


DE 








Ps 


rD 
































Fielden. 
TEKTOR 
MINOR 

















T™ 2 









FIELDEN ELECTRONICS LTD - WYTHENSHAWE - MANCHESTER Phone: Wythenshawe 3251 (5 lines) 
ALSO AUSTRALIA - ITALY - CANADA 
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NO ELECTRONICS 
ON CONTAINER 

























































CABLE LENGTH 
UP TO 150 FEET 





EASE OF 
ACCESS AND 
MAINTENANCE 











RPE ARCTIC A A REN II te Se ae 


MULTIPLE 
CONSTRUCTION 
or single units 











‘ 


% The instrument consists of a probe which is installed on 
the container and an electronic unit which can be con- 
veniently situated at ground level for ease of access and 
maintenance. 


% The Interconnecting Coaxial Cable is supplied with the 
instrument. No other cables are required from probe 
to unit and installation costs are therefore reduced to a 
minimum. 


% Multiple Construction of the electronic units provides 
centralised or grouped indication as required. 


The first TEKTOR level Comtroller was 
introduced by Fielden Electronics Ltd. in 
1949. This was the first level controller 
to operate on the capacitance principle. 
Since then many thousands have been 
installed throughout the world for con- 
trolling the level and flow of solids and 
liquids in every known industry. 

Ten years experience is built into every 
Tektor and for this reason is acknowledged 
the best, most reliable and successful 
electronic level controller in the world. 






Branch Offices: LONDON - WALSALL * STOCKTON-ON-TEES * EDINBURGH and DUBLIN 


Indicating 
Grams: ‘Humidity Manchester’ Recording 
Agents throughout the World Control 
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a 
LENO oe LIS SEE 


FOSTER 


MOTOR VALVE 


DRIVE UNITS 
(POSITIONERS) 





Valve unit type MVDUI! 
Operating two V-ported 
valves 


30 YEARS EXPERIENCE 

of the requirements of 
Automatic Temperature 
Control in the industrial field 


is embodied in these units. 
Foster Motor Drive Units are available in the following forms: 






MVDU3! 
valve unit 













Extensively used for regula- 





























vee FUNCTION TORQUE FULL STROKE 
ting fuel valves and voltage ae = 
" Two position, adjustable for minimum & | __250” Ibs. 75 Secs. 
regulators. Units have eet 100" Ibs. 30 Secs. 
° i Three position, adjustable minimum, normal 250” Ibs. 75 Secs. 
uniform stroke movement pape sr a5" ta ss tee 
for uniform impulses over 21 Four position, adjustable minimum, low normal, 250” Ibs. 75 Secs. 
high normal & maximum. 100° Ibs. = Secs. 
whole range. Two position automatic resetting primary mini- 
31 mum & maximum limit switches and adjustable 250” Ibs. 75 Secs. 
REMOTE VALVE POSITION secondary minimum & maximum limit switches. 
Three position, adjustable minimum & maxi- 2 
INDICATOR CAN BE SUPPLIED 4l mum, self-setting normal limit switches. 250” Ibs. 75 Secs. 
6| | Floating proportional control. 250” Ibs. 300 Secs. 











Advt/WT/7F 


FOSTER mmcore.stSorapeall 


Phone: Letchworth 984-5-6 Grams: Resilia, Letchworth. 
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ELLIOTT 














pressure flowmeter 


Flowmeter 


Elliott Brothers (London) Limited now manu- 
factures the I.1.C. Mercuryless Differential 
Pressure Flowmeter in England. This unit is 
fitted to a wide range of Elliott and Bristol’s 
Instruments to provide a model for every Flow 
and Level application. Hundreds are already 
in operation in the U.K. and overseas, supplied 
and now manufactured by Elliott. 


Models: 
Recorders, Indicators, Integrators, Con- 
trollers, Transmitters — Pneumatic and 
Electrical. 

FEATURES 






Above: Bristol's 
recorder (supplied with or 
without spring driven or 

electric integrator) 


% No Mercury 

% Complete over-range protection to body 
rating 

% Sustained high accuracy 

% Seamless Bellows Heliarc Welded and 

* 

* 


Right: Model 700 MT 
pneumatic differential 
pressure transmitter 


Tested by Mass Spectrometer 
Same bellows unit for all pressure ratings 
Range changes involve only replacement of 


range spring assemblies. 


Further information on the LI.C. flowmeter is freely available from 


THE PROCESS CONTROL DIVISION ~- ELLIOTT BROTHERS (LONDON) LTD ~- CENTURY WORKS 


A MEMBER OF THE ELLIOTT-AUTOMATION GROUP 


Above: The 1.1.C. differential 


‘Series 500° 





Above: Model 800-6 
Differential pressure indicator 
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SYDNEY SMITH 
FLAT~-FACE EDGEWI/SE 





The TWELVE Edgewise Gauges in the panel 
above occupy approximately HALF THE SPACE 
of the ELEVEN conventional dial type. 





Save Fanel Space 


PRESSURE 
GAUGES 


** GRASSHOPPER ” PATENT 
Size 8” in accordance with B.S.S. 1780-1951. 


Being 
Flat-Faced 








there 
is no 


Glint 








SYDNEY SMITH & SONS 


(NOTTINGHAM) LTD., , BASFORD WORKS, : NOTTINGHAM 
TELEPHONE: 75031/3 GRAMS: ‘* SMITH’S, NOTTINGHAM.” 


THE OLDEST PRESSURE GAUGE MAKERS IN THE WORLD 











London Office: WHITT & CHAMBERS Ltd. 6 Lygon Place S.W.I 


PHONE: SLOANE 7294/5 GRAMS: WHITCHAM SOWEST, LONDON 
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Scientific Means 


The Metropolitan-Vickers range of Scientific Equip- 
ment includes apparatus for the investigation of metallurgi- 
cal, chemical and biological problems in research, production 
and processing. These equipments cover a wide selection of 
specialised scientific apparatus, 


to Scientific Ends 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER 





An AEI Company 
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THE METROPOLITAN-VICKERS 
X-RAY MICRO-ANALYSER 


permits the quantitative chemical analysis of volumes 
of material down to 1 micron cube. It is designed to 
cover the range of elements from uranium to titanium. 
With additional equipment—a proportional counter, 
amplifier and pulse height analyser—the range can be 
extended from titanium to aluminium, 





In this micrograph each black dot represents an area 
of approximately 1 micron diameter studied by the 
x-ray micro-analyser at the surface of a bismuth copper 
aluminium alloy. Five separate phases occurring in the 
fusion of the alloy were identified, 











Let us look into your problem 


Experts of our Advisory Service can almost certainly 
help you with problems of scientific investigation in 
any of the fields mentioned below. 


ELECTRON MICROSCOPY 
MASS SPECTROMETRY 
CRYSTALLOGRAPHY 
RADIOGRAPHY 
MATERIALS IRRADIATION 
HIGH VACUUM ENGINEERING 
X-RAY MICRO-ANALYSIS 
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You should 
learn more about 
the 


PYROMETER 
CONTROLLER 


Embodying an extremely simple circuit 
without the use of any electronic com- 
ponents, transistors, lenses or reflectors, 
the Coley ZS will control with an 
accuracy of :25°%, at any temperature 
up to 1600°C. 


Leaflet Z5 will tell you all about it. 





COLEY THERMOMETERS LIMITED 
2-4 LONDON ROAD - BRENTFORD - MIDDX 
Phone: Isleworth 4232 Grams: BRYCO BRENTFORD 


| automatically first for 
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Thermocontrol 
air-conditioning cabinets 


... the economic approach to precision 
humidity and temperature control to any 
conditions within this area 


was 


ROOM RELATIVE HUMIDITY 





°F 50 60 70 80 90 100 
a 10 15-6 Pita 26-7 32:2 37: 
ROOM TEMPERATURE 


™~. 
we 


With Air Conditioning Cabinets of the type illustrated, rooms up 
to 3,000 cubic feet capacity can be conditioned and with agreed 
installation layouts can be maintained to within +0-5°F and 
+ 0-75%, R.H. settings overall. 

The unit is provided with an air outlet raised above bench level 
and a range of larger units is also available to special design for 
unusual applications. 

The specification of the standard unit includes a replaceable 
glass-sil filter for air entering the cabinet; centrifugal fan with 
belt driven fan motor and starter; cooling coil of up to 35,000 
B.T.Us. extraction per hour for reduction of either temperature 
or humidity; air heater with built-in high limit thermostat; room 
thermostat with relays to operate electric heater when the tem- 
perature is low, or cooling coil when the temperature is high; 
humidistat to control relative humidity through evaporative 
humidifier. 

Our specialist Engineers will be pleased to examine and recom- 
mend conditioning equipment for YOUR schemes to ensure 
maintaining stringent conditions at economic cost. 


control 


CO.LTD. 


Thermo 


INST. 





| design - engineering + installation 








THERMOCONTROL INSTALLATIONS COMPANY LTD., 2-10 VALENTINE 
PLACE, BLACKFRIARS ROAD, LONDON S.E.1. Tel: WATerloo 7356/7/8/9 
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CW SERIES 


Take the best in Constant Voltage Transformer 
design and practice... maintain all those features 
proven by years “‘in the field”. ... add still greater 
efficiency . ... reduce size and weight ....and then 
drastically cut the cost — and you have the NEW 
CV Series. 

Models now available with output capacities of 25, 
50, 75 and 100 watts and range of outputs from 
6 to 240 volts — all providing assured output 
voltage regulation within + 1% for input variations 
of up to + 15% 


@ WEIGHT REDUCED by over 25%, 
@ SIZE REDUCED by over 40% 
@ STRAY FIELD REDUCED by over 75%, 


@ OPERATE AT ANY LOAD 
from ‘NO LOAD’ to ‘FULL LOAD’ 


@ WILL OPERATE CONTINUOUSLY 
AT AMBIENT TEMPERATURES 
from —10 to +50°C. 


CONSTANT VOLTAGE TRANSFORMERS 


Whey ave SMALLER -LIGHTER 





treves a typical example- 


MODEL CV.25/E MODEL MT.281/E 


Input Voltage -..... ne ee 190-260V 
Output Voltage .__... RS aie Saene 6V 
Output Capacity ....-. ee - wow 
Dimensions ........ 5}°x3 %"x 4f" ....... 7’x 54°x 49” 
eae ee en oe Be. ahd pissines 7\b 


PRICE £6.5.0 PRICE £8.0.0 











Full details in Volder C63 available on request 


AWuUCe COMPONENTS LIMITED 
ee MAINS STABILIZATION DIVISION [) 


ROEBUCK ROAD * HAINAULT « ILFORD « ESSEX * TELEPHONE : HAINAULT 4444 
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leads to your needs 
in TRANSFORMERS 


One of a range of special 
transformers and chokes 
made to customer's 
specification. 





London: Birmingham 

7 Newhall St., 

ST. HELEN'S AUCKLAND, CO. DURHAM cai tana 
Phone: West Auckland 551/5 Grams: Solenoid, West Auckland London, S.W.| 

. Victoria 7301/2 Centro! 3901 
















Westool also make: A.C. & D.C. Solenoids, Coils & Coil 
Winding Machines, Warner Electric Brakes & Clutches, 
Air Conditioners, etc. 
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Encased transformer for indoor use made to B.S.171 or B.S.794 in 
ratings up to 5 KVA single phase and 20 KVA three phase at 50 cps. 





Fully shrouded single phase transformer 
for ratings up to 500 VA at 50 cps. 











Hermetically sealed, oil filled, ‘C’ cored transformers and 
chokes to RCL 215 for ratings up to 1{ KVA at 50 cps. 


You can place complete reliance on 
Westool transformers which are made 
and tested in a modern factory on the 
most up-to-date equipment. 

Westool ‘know-how’ on transformer 
design and manufacture is based on 
experience extending over very many 
years. They specialise in the pro- 
duction of small transformers up to 
2,000 VA for sealed can transformers , 
and § KVA single phase—18 KVA o SAEITET mG TIGA cs ae 
three phase. 

Make use of the Westool technical 
advisory service and send now for 
binder of data sheets covering 
standard types. 











DONT BE PREHISTORIC - 
BENEFIT FROM WESTOOL'S 
UP-TO-DATE MANUFACTURING 
TECHNIQUES! 
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hew addition 


to the 
Pullin range of 
precision 
servocomponents 









miniaturized 
transistorized 

resin-encapsulated 
Servo Amplifier Type TA.IG. 


Now available for servo control mechanisms a miniaturized, 
germanium transistor, resin-encapsulated Amplifier giving a 
power output of 4 watts at about 55°C and up to 6 watts, 
when operating below 50°C. Powered by a balanced 26 volt, 
400 c/s, A.C. supply or 18 volts D.C. Designed primarily for 
driving Size 10 and 11 Servo Motors and Motor Generators. 


Leaflet giving full details will 
gladly be sent on request. 





Synchros~+ Servo Motors: Motor Generators 
Servo Amplifiers - Servo Gearboxes 


R. B. PULLIN & CO. LIMITED 


PHOENIX WORKS 
GREAT WEST ROAD - BRENTFORD - MIDDLESEX 
Cables: PULLINCO WESPHONF LONDON Telephone: ISLeworth 1212 
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NEW 
~BALDWIN 


miniature moving coil meters 


@ In any colour or finish 
@ Open or protected front 
@ Customer’s monogram 





Protected front model — actual size 


RANGE AMPS Self-contained, 50 micro-amps to 
10 milliamps. Higher ranges as required 
with external shunt. 


VOLTS 5 to 300 volts, 1000 ohms per volt. 
Ac or Dc. External resistance. 


ACCURACY 1Toss89. Scale length 80°. 


MOVEMENT Particularly robust. Moving coil. Knife- 
edge pointer, zero adjuster. 


CASE Sealed, pressed steel. Open or protected 
front. Weight of movement and case 53 oz. 
Available in any colour or finish with mono- 
gram if required. 


DELIVERY 14 days. 


INSTRUMENT DIVISION 


BALDWIN INDUSTRIAL CONTROLS 


BALDWIN INSTRUMENT COMPANY LIMITED 
DARTFORD - KENT 


Telephone Dartford 2948 & 6411 
Cables & Telex Baldwin Dartford 


B32 A Harper Group Company 
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When it’s 
a question of 


HUMIDITY 


consult... 


NEGRETTI & ZAMBRA 






Manufacturers of instruments for the 
indication, recording, controlling of:— 
lemperature, pressure, liquid level, volume, 
wecific gravity, humidity, etc. Also 
meteorological and aircraft instruments. 


NEGRETTI & ZAMBRA LIMITED, 
122 REGENT STREET, LONDON, W.1 
Telephone: REGent 3406. Te'egzams: Negretti, Piccy, London. 


BRANCHES: Birmingham, Cardij], Glasgow, Leeds, Manchester, Nottingnam. 
Agents or Subsidiaries in most countries. 
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3-WAY & 4-WAY SOLENOID 


operateD VALVES 


. . . . . DESIGNED FOR USE 
WITH AIR CYLINDERS 


MIDGET 3-WAY SOLENOID 
VALVE, TYPE AC30. 

For use on air up to 150 p.s.i. 
and port sizes to 4 in. diameter 
screwed { in. B.S.P. used for 

























controlling air-operated cylin- MIDGET 4-WAY SOLENOID; VALVE 
ders and diaphragms with TYPE AC40. 
spring return. For use on air up to 150 p.s.i. Port sizes up to 


4 in. screwed j in. B.S.P. used to control double 
acting air-operated cylinders and diaphragms. 


Reddicap Hill, Sutton Coldfield, Warwickshire. Phone: SUTton Coldfield 5227-8-9 
MEMBER OF THE CONCENTRIC GROUP OF COMPANIES 


* Write for illustrated literature 





w 











Med ~m 
OS yi mm il 
| 


Essential for 
sampling and monitoring / 


sill 


i «0 


i. i 





gn 


HENDREY 
Mercury Vapour 
Concentration Meter 


Type E.3472 


Measures concentration of mercury 
vapour present in air. Essential where 
quantities of mercury are regularly used 
or where danger exists of leakage of 
mercury vapour from apparatus. 

Two sensitivities are available, at the touch of a 
switch, giving either full scale reading at a con- 
centration of 770 micro-grammes per cubic 
metre of air or full scale meter reading at acon 
centration of 200 micro-grammes. Terminations 


are provided at rear for operation of a recorde: 
to give continuous readings of concentration 
endrey Kelays present 


HENDREY RELAYS LTD - BATH ROAD -: SLOUGH - BUCKS : Telephone: Burnham 609,61 ’ 
MANUFACTURING ELECTRICAL ENGINEERS - CONTROL AND LABORATORY APPARATUS 


On Admiralty, Principal Ministries and Post Office Lists. A.I.D. and A.R.B. Approved 
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keeping an eye on the head... 


from hundreds 
62 of feet away 


Designed for measuring non-conducting 
fluids in high pressure or vacuum tanks, the 
FCI PACITOR ELECTRONIC TANK 
CONTENTS GAUGE has proved most 
efficient. It takes up little room and needs 
minimum maintenance. In installations where 
the total liquid capacity runs into thousands of 
gallons stored in a number of tanks, Pacitor will 
give an accurate indication of the summated or 
individual tank contents. The Gauge has been 
certified safe for gases in Groups II and III. 





The FCI HYDROSTATIC TANK 
CONTENTS GAUGE measures the head of 

liquid in almost any type of non-pressurised 4 
tank, wherever it’s situated and regardless of size 
and height. The gauge is of the remote-reading 
type and there is a wide choice of different 
kinds of installation to suit individual needs. 

It is suitable for measuring corrosive and 
non-corrosive liquids; liquids containing 

solid matter in suspension such as paper 

pulp; viscous fluids such as syrups. 








Full technical details from: 


FIRTH CLEVELAND INSTRUMENTS LIMITED 
Byron House, 7-8-9 St. James’s St., London SW1 A Member of the Firth Cleveland Group (RC) 
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THE PHILIPS \\, 
GM.6012 BROADBAND | \\ \\ 
MILLIVOLTMETER //) | 


LEAL) FP} 


Eminently suitable for measurements in the . Technical data 2 c/s...1 Mc/s better than + 5%. 



























acoustical and ultrasonic fields, electrical Measuring ranges: 1 mV — 300V f.s.d. Input impedance: 1 mV...3 V range 4 Moa 
measurements of mechanical vibrations, dB scale from — 80 dB... 52 dB parallel with 20 pF. 
measurements on I.F. and A.F. amplifiers O dB=1 mW in 600 a (0.775 V). 10 V...300 V range 10 MQ parallel with 
and measurements on carrier telephone Frequency range: 2 c/s...1 Mc/s 10 pF. 
installations. Overall accuracy: 20c/s...100kc/s+2.5°%. Mains supply: 110-245 V. 40-100 c/s. 

Sole Distributors in U.K.: Product of N. V. Philips, Eindhoven. 


RESEARCH AND CONTROL INSTRUMENTS LIMITED 


INSTRUMENT HOUSE, 207 KING’S CROSS ROAD, W.C.I. TELEPHONE: TERMINUS 2877 
(RCLO414) 


DELTA FLAMEPROOF PRESSURE SWITCHES 





Delta Flameproof Pressure Switches (F Series) are 
designed for use in the Oil, Mining and Chemical 
Industries where explosive gases or vapours are 
present. They carry a full Buxton Flameproof 
Certificate for gases in Groups I, II, and III. 


This series of instruments covers the pressure range 
from 0 - 2 in. w.g. up to 10 tons p.s.i. and the 
number of different types covering various com- 
binations of pressure and electrical circuits is in 
excess of 200. 


For special applications involving corrosive media, 
the pressure sensing element can be supplied in 
stainless steel, monel metal or other special [ 
materials. 


EDEELWA Technical Services Ltd. |< 


DELTA WORKS, COWLEAZE ROAD, KINGSTON-ON-THAMES, SURREY. 
Telephone: KINgston 9568 (3 lines) 
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Get to grips with elegant, practical 









Imhof handles 


. and add the final distinctive touch to 
your product. There’s an Imhof handle for 
virtually every job, and delivery can be 
made in days from large stocks. Handles 
are only a part of Imhofs service to designers 
and manufacturers. You can buy strong, 
beautifully designed and finished cases, 
raks and consoles in exactly the same way 
—from a standard range. Write for free 
comprehensive catalogue. 


ALFRED IMHOF LIMITED, Dept. H12 
Ashley Works, Cowley Mill Road, Uxbridge, 
Middlesex. Tel: Uxbridge 6231 
Export and London Showrooms: 
112-116 New Oxford Street, 
Tel: Museum 7878. 


W.C.A. 








have a handle for your product 


IMHOFS AGENTS OVERSEAS 

AUSTRALIA Aladdin Industries (Pty) Ltd, 
Stanmore, N.S.W. 

BELGIUM Rogelec, Ghent 

CANADA Measurement Engineering Ltd, Arnprior 

DENMARK Tage Schouboe, Copenhagen 

FINLAND Oy Scienta Ab, Helsinki 

HOLLAND J.Th. van Reijsen, Delft 


ITALY Prodel SPA, Milan 

NEW ZEALAND Imarex Ltd, Auckland C3 

NORWAY Birger Christensen, Oslo 

SWEDEN Elektronlund AB, Malmo C 

SWITZERLAND Walter Blum, Zurich 2/39 

u.s.A. Bud Radio Inc, Cleveland 3, Ohio 

BRIT. GUIANA British Caribbean Agencies Ltd, 
Georgetown, Demerara 
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MARGONI UNIVERSAL 


BRIDGE TF 868B 
New Simplicity in 
Impedance Measurements 














INDUCTANCE from | uH to 100 henrys 
CAPACITANCE from | vLF to 100 LF 


RESISTANCE from 0°! ohm to 100 MQ 


... these are the basic measuring capabilities of the TF 868B, 
and all three are measured without risk of confusion on a 
single direct-reading dial. In addition, there are precision 
phase-balancing facilities for measuring Q and tan 6. 
Inductance and capacitance are measured at | or 10 kc/s in 
an R-C ratio-arm bridge ; resistance at d.c. in a Wheatstone 
bridge. 

The bridge detector gives positive indication of the direction 
of balance point even when far off-balance; as a result, 
components whose values are completely unknown can be 
evaluated in a matter of seconds with the minimum of 
searching. Simplicity is further assured by detector a.g.c. 
which eliminates the need for sensitivity controls. 


AM & FM SIGNAL GENERATORS. AUDIO & VIDEO OSCILLATORS. 

FREQUENCY METERS. VOLTMETERS. POWER METERS. 

DISTORTION METERS. FIELD STRENGTH METERS. TRANS- 

MISSION MONITORS. DEVIATION METERS. OSCILLOSCOPES, 

SPECTRUM & RESPONSE ANALYSERS. Q METERS & BRIDGES. 
an 


7 





V4 
For full details 


ask for leaflet 
AMI61. 


MARCONI 
INSTRUMENTS 





Please address enquiries to 
Marconi instruments Ltd. at your nearest office: 


London and the South: Marconi House, Strand, London, W.C.2. 
Telephone: COVent Garden 1234 
Midlands: Marconi House, 24 The Parade, Leamington Spa. Telephone: 1408 
North ; 23/25 Station Square, Harrogate. Telephone: 67455 
Export Department ; Marconi Instruments Ltd., St. Albans, Herts. 
Telephone: St. Albans 5616! 
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SMQ 


A miniature mercury 
switch relay. Rating up to 
20A. S.P.D.T. Coils up to 
110v D.C. or 250v A.C. 





MOL 


A small relay with 
moulded base and 
insulators. Contacts 
up to 3 amps. 
T.P.D.T. Coils up 
to 165v D.C. or 
450v A.C. 


Lk 








ry LF/STR 


A heavy current con- 
tactor for low voltage 
switching.Rating up to 
100A at 240v. S.P.S.T. 
Coils up to 250v D.C. 
or 600v A.C. 


* 


For emergencies and breakdowns we can supply 
many types of relays with 200-250v A.C. coils 
from stock. 


es ag LONDEX LTD. 


ANERLEY WORKS, LONDON, S.E.20 
Telephone: SYDenham 3111 
- . ~ TA 2448 
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Servo control 
systems 
for industry 


servo control systems. 

Backed by a unique knowledge of synchros, resolvers and similar 
precision components, Ketay design servo systems for indication, 
computation, and control of nuclear or conventional plant. Small, 
lightweight and highly accurate, Ketay servo components and 
control systems are especially suitable for process control over 
a wide range of industries. 

Engineers and plant designers are invited to make full use of the 
technical services and development facilities provided by Ketay 


) Ketay are the specialists in all aspects of remote indication and 








1 FSeey : ee 
ard Limited in this specialised field. 
Synchros Resolvers, Tachometer Generators, Instrumentation 
and Servo Control Systems for Industrial and Military 
Applications. 
) 
Hetay KETAY LIMITED 
:.E.20 Eddes House + Eastern Avenue West - Romford - Essex - Telephone: Seven Kings 6050 
A 2448 Overseas Sales Organisation : Plessey International Limited - liford - Essex - Tel: Ilford 3040 
® xe 
1959 4 aoe — ~— 
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The Seal in-a-Second / 
(ARAL A(t 


the 
‘feather 

touch’ 
control 





@SAVES FATIGUE @MORE PARCELS 
IN PACKING PACKED PER DAY 





@SAVES TAPE BY ® DESIGNED FOR % THE HIGH SPEED 
PRE-SET LENGTHS RAPID SEALING OF PRESS - BUTTON 
HEAVY BALES, 
eAUTOMATIC CARTONS AND GUMSTRIP (acco) SEALING 
MOISTENING CONTAINERS TAPE SHOOTER, fo: 





CONTROL 


® Send for the illustrated leaflet 
or ask for a free demonstration 
in your packing department 





Details from: 


SAMUEL JONES & CO. LTD. 


NEW BRIDGE STREET, LONDON, E.C.4. Tel: FLEet Street 6500 














Circle 90 for further information 


precision products... 
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ICRO-MINIATURE SINGLE 
CONTACT CONNECTOR 


An even smaller single connector, this Harwin 
component can have either panel mounted or 
“free’’ plug or socket without any extras or 
modifications. 

Gold plating and a phosphor-bronze socket 
ensures low contact resistance and long life. 
Despite a size enabling mounting at only {” 
centres, an excellent performance is obtained 
from this outstanding part. 








for quality components 


CLARW IN ENGINEERS LTD 


RODNEY ROAD PORTSMOUTH HAMPSHIRE Telephone PORTSMOUTH 35555 
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EKCO AUTOMATIC SCALER 
Type N530 


ai bie. tg: 


“si 








The EkKco N530 Automatic Scaler is a combined Scaler and 
Timer which incorporates a stabilized high-voltage supply 
suitable for operating a G.M. tube or Scintillation Counter, 
an input amplifier and a pulse height discriminator. It can be 
used to time a predetermined count, to count for a pre- 
determined time or as a manually-operated scaler. With the 
addition of a suitable radiation counter it forms a complete 
counting and timing equipment. 


sales, installation and service 


EKCO ELECTRONICS LTD 


Southend-on-Sea, Essex. Telephone: Southend 49491 





specification 


INPUT SENSITIVITY. Pos: 5V min. Neg: 0.1V. 
INPUT RESOLUTION. 5 microseconds. 


AMPLITUDE DISCRIMINATOR. The acceptance level is variable between 
5—SOV and is indicated on the meter and only pulses above the indicated 
level are counted. 


SCALING CIRCUIT. The first two decades use hard valve Scale-of- 
ten circuits; the other four, ‘Dekatrons’. Patented indicating tubes are 
used with the two fast decades. 


TIMER. Presentation of time intervals up to 100,000 secs. (0.1 secs. 
units) by ‘Dekatrons’. Timing unit operates from 50 or 60 c/s mains or 
external supply. 


AUTOCOUNT. The scaler can be stopped automatically at 100, 300, 
1,000, 3,000, 10,000, 30,000, 100,090, 300,000 or 1,000,000 counts and 
the timer records elapsed period. 


AUTOTIME. The scaler can be stopped automatically at a predetermined 
time when the total count will be presented. Settings are: 100, 300, 
1,000, 3,000, 10,000, 30,000 and 100,000 secs. 


MANUAL OPERATION. The scaler operates independently of automatic 
circuits when ‘Autotime’ and ‘Autocount’ are both off. 


TEST FACILITIES. Mains frequency and 1 c/s tests provided for 


internal circuits. 


H.V. SUPPLY. Variable over two ranges 250—1000V and 500—2000V 
and indicated on the meter. Output current 100 microamps up to 1500V 
decreasing to 50 microamps at 2000V. 


STABILITY. The instrument is stabilised against mains variations up 
to + 10%. 


EXTERNAL SUPPLIES. Power is available for operating an Ekco 
Scintillation Counter, a G.M. Probe or Quench Unit. 


MAINS INPUT. 110—120V and 200—250V 50 or 60 c/s, consumption 
130 watts. 


DIMENSIONS. Supplied in case measuring 19%” wide x 15” high x 
144” deep. Weight 61 Ibs. Can be supplied for rack mounting: 
19” x 12}” x 14” deep. Weight 41 Ibs. 


WPS 298 








VACUUM METALLURGY +» TELCON METALS 





SUPER PURE BASIC METALS & ALLOYS FOR THE INSTRUMENT, ELECTRONIC & AIRCRAFT INDUSTRIES, 


NICKEL, COPPER, IRON, MANGANESE COPPER, BERYLLIUM COPPER & MAGNETIC ALLOYS 








SOFT MAGNETIC ALLOYS \ MUMETAL 

High permeability Nickel epee on 8+ ie 

Iron Alloys for cores SPECIAL 

and laminations. RADIOMETAL 
RHOMETAL 

High permeability Cobalt- 4 

Vanadium Iron Alloy with 

high saturation for 

lightweight generators, Sado, 

ultra-sonic generators y 

and vibration test gear. 4 

Rectangular hysteresis 

Loop Nickel-Iron Alloy HCR ALLOY 

for magnetic amplifiers 

and reactors. 

High-speed switching 

alloy for computors H.S. ALLOY 

and magnetic amplifiers. 

DUCTILE HARD VICALLOY 

MAGNETIC ALLOY Permanent magnet 

alloy of ductile 
Cobalt-Iron- and machinable 
Vanadium Alloy. quality 





Most alloys available in strip, rod, bar and wire. 


, B , 
BERYLLIUM COPPER to Specification DTD 900 Cu Be 100; Gu Be 30. 


Cu Be 100, Cu Be 50. 
2% Beryllium Alloy, for Springs, Fuse Clips, —— — — 
Contacts, Meter Pointers and Valve Clips. atts pelea cae rat: 
(Beryllium Copper Alloys of other compositions are available for special requirements). 





: bo : t —, 





tow | Ligeti | om | Fed ; tweens 
D wae 1! 


A A 


56lb. High Vacuum High Temperature Coreless Induction 
Melting Furnace for experimental work. 





Fi 


TELCON THERMOSTATIC BIMETALS 

in various grades for instrument protection, and 
compensation—overload protection of motors, 
synchros and similar electrical devices. 


THE TELEGRAPH CONSTRUCTION 
& MAINTENANCE CO. LTD. 


Metals Division: Telcon Works, Crawley, Sussex 
Tel: Crawley 1560 
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INSTRUMENT CENTRE 
20 QUEEN ANNE STREET, LONDON, W.1 


Telephone: IMPerial 6000 
(Press enquiries: LANgham 4251) 


* Electronic and nuclear instruments 

* Navigational and survey equipment 

* Optical and ophthalmic instruments 

* Laboratory, medical and X-ray apparatus 

* Instruments for process control and automation 
* Kinematograph and allied instruments 

* All industrial instrumentation 


Space donated by: AVO LIMITED, London $.W.1 Tel: VIC 344 
Electrical, Electronic & Nucieonic Equipment; 
Coil Winding*Machines. 


INSTRUMENT MANUFACTURERS’ ASSOCIATION 
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ANNOUNCING THE 


LABORATORY APPARATU 


A SPECIALIZED EXHIBITION 


. where manufacturers of apparatus and materials 
specifically produced for use in all kinds of laboratories 
—industrial, research, educational, medical, national 
and municipal government—will be exhibiting their 
latest products for the benefit of laboratory executives. 





JUNE The buyer can inspect, compare and select all his 

laboratory requirements from the exhibits of over 

20, 21, 22, 23 fifty specialized Companies grouped under one roof, 
1960 on this scale, for the first time. 


Exhibits will be predominantly equipment and 
materials in actual production—fully tested and 
available ‘off the shelf’. There will be no divergence 
of interest due to the introduction of exhibits not 
appropriate to the scope of the Laboratory Apparatus 
and Materials Exhibition. 


A series of Scientific papers will be read and 
discussed in the lecture theatre during the open period 
of the Exhibition, under the direction of eminent 
authorities in the various sciences. All readers of 
‘Instrument Practice’ may apply for tickets for these 
sessions following the announcement of the pro- 
gramme which will shortly be made. 





You cannot afford to miss this q@ne 
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Sponsored by ‘Laboratory Practice 














ROYAL HORTICULTURAL 
SOCIETY’S NEW HALL 
WESTMINSTER 





Note the dates in 
your diary NOW! & 


Free Admission tickets will be distributed 
in due course to all Laboratory executives 


LABORATORY APPARATUS 
& MATERIALS EXHIBITION 


Organized by 
U.T.P. Exhibitions Ltd. 
9 GOUGH SQUARE, FLEET STREET 
LONDON, E.C.4 
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SUNVIC 
-instrumental 


in Britain’s 


industrial 


progress 


Continuous improvement of 
instrumentation techniques is 
essential to progress in process 
control. Backed by the extensive 
research facilities available 
within A.E.I., Sunvic maintains 
an active policy of planned de- 
velopment. Sunvic introduced 
pneumatic force-balance instru- 
ments to this country in 1950 and 
has made notable contributions 
in other fields such as data 
handling and computing, reactor 
control systems and scientific 


instruments. 
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Pneumatics 


Liquid level transmitter: weighs a dis- 
placer by true force-balance means; can 
also be used to measure specific gravity or 
interface level. Can be mounted on pipe tee 
or tank nozzle. Maximum static pressure 
200 p.s.i. Ambient temperature limits: 
—40°F to +450°F. 

Valve Positioner: available with either 
lever or turnbuckle connections (illustra- 
tion is of latter type with cover removed 
to show easy adjustment). Proportional 
bands of 1%, 5% or 10%. Response: with 
4% valve friction, output responds to 0.1% 
control air pressure change. 








Complete systems 


Equipment for research and power reactors 
includes instrumentation for boilers, steam 
and gas circuits; a range of instruments for 
reactor power level monitoring; safety, 
control and interlock circuitry and data 
handling systems for burst fuel cartridge 
detection. The illustration is of the control 
desk and panel for the MERLIN research 
reactor at A.E.I. Research Laboratories. 


Components and 
electronic systems 


Energy Regulators: available in several 
forms with a continuous rating of 1kKW at 
230V A.C. and up to 6kW at 230V A.C. when 
used with HVS relays. 

HVS (Hotwire Vacuum Switch) Relays: 
for switching up to 17kW, 3-phase at 440V 
A.C. or 10KW at 440V D.C. use. No arcing; 
low non-inductive operating current. 
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SLT Instruments for Industry 


for the measurement of 


LOW... 
MEDIUM... 
HICH 


pressure 


This selection from the range of JLT Transducers 
will convert air, gas or liquid pressures into 
equivalent electrical outputs of sufficient 
strength to drive recorders and indicators. By 
introducing a suitable JLT Diaphragm Isolator, 
corrosive fluid or gas pressures can also be 
measured, They have many applications in the 
chemical and aircraft industries, in addition 

to a wide variety of industrial undertakings. 








Type UP 

For Medium Pressures 

up to a maximum of 1000 p.s.i. 
For rapidly fluctuating or steady 
pressures, having response to 
transients up to 3000 c.p.s. 


Other Transducers are available for the 
measurement of acceleration, displacement, 
force and vibration. 





I oe 


Type SB 

For Low Pressures 

below 20 p.s.i. or 30 inches Hg 
vacuum. Suitable for steady 











and slowly varying pressures. Type 448 
Direct current output to drive For High Pressures : 
recorder. up to a maximum of 50000 p.s.i. 
Specially suitable for rapidly fluc- 
tuating pressures. Wide frequency 
We are exhibiting at the response aids transient measure- 
Physical Society Exhibition : — 


Jan. I8th—22nd Stand No. 47 








‘initiate JLT J. LANGHAM THOMPSON LTD 


BUSHEY HEATH - HERTFORDSHIRE 
Telephone: BUShey Heath 2411! (6 lines). Grams & Cables: ‘Tommy Watford’ 


GROUP 


AD/CI9 
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FULL DETAILS 





THAMES DITTON - SURREY 


Telephone: EMBerbrook 5522. 
International Telex 23842 Solartron T.Dit. 
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VOLTMETERS 


THE SOLARTRON ELECTRONIC GROUP LTD. 


Cables: Solartron, Thames Ditton 


ACCURATE DIGITAL DISPLAY 


The problem of unsteady readings on conventional meters, or errors due 
to misinterpretation and parallax are entirely solved by the clear pre- 
sentation achieved in this new series of transistorised instruments. 
Characters displayed are over an inch in height and unmistakably clear 
even at a distance, owing to the high efficiency of the optical projection 
system incorporated. There is thus no possible ambiguity of reading. 
The LM901 Solartron Digital Voltmeter is one of a range of 





digital type instruments available shortly. This range includes the 
LM902 with a range of 0 to 159-9 volts; TM923—a five window 
instrument of 159-99V full scale for computing use, and LM904 with 
automatic ranging from 1-599V to 1599-9V. All these instruments have 
facilities for remote indication of the digital values displayed and may 
therefore be used as accurate analogue-to-digital converters. 


BRIEF SPECIFICATICN OF 


Voltage ranges: 
Range extension: 


‘999’ DIGITAL VOLTMETER TYPE LM901 


0 to 0:999V; 0 to 9:99V; 0 to 99-9V. 


An ‘add 10’ button extends the digital 
count to 1099. 

1 megohm ; 100 kilohms on 0-:999V range. 
Absolute 0:25 % long term. 

Short term 0-1 %. 

280 milliseconds for any change of 
indication. 

Both the polarity and decimal point 
position are clearly displayed. 

Coded decimal output is provided. 


Input impedance: 
Accuracy of indication: 


Reading time: 
Polarity. & decimal display: 


Printing output: 
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COMMENTARY 


Computer Whilst no information has yet been 
Control and _ released on a major computer-con- 
Data trolled plant in the United Kingdom, 
Processing one is aware of developments pro- 

ceeding both on full-scale and pilot 
plants. Pending the release of relevant data in this 
country, some recently-published American material 
on actual and expected computer sales for this purpose 
in 1959 and 1960 is of interest. Our United States 
contemporary, Control Engineering, in the November, 
1959, issue, presents the following figures: 


Actual 1959 1960 

Sales to Total Total 

Sept.,1959 — Sales Sales 
Computing-Control 24 25 28 
Computing-Logging 20 27 50 

Other On-Line 

Processing 8 10 21 
TOTALS 52 62 99 


The figures reveal one interesting trend. The data- 
logging equipment is approximately the same as the 
computer-control units for this year, but in 1960 the 
figure is nearly double, no great increase being en- 
visaged for control computers proper. This follows the 
trend discussed in the article by Dr. Maddock in the 
September issue of Jnstrument Practice: “Trends and 
Developments in Instrumentation in the U.S.A.’’, in 
which the author considered that a rather cautious 
approach was being adopted to computer control. This 
is justified when one considers the relatively high cost of 
a computer. Dr. Maddock quoted expected improve- 
ments of 1-5% in efficiency if computer control is 
adopted. This means, at the moment, that only plants 
with a large output can be considered if cost recovery is 
to be obtained over a small number of years. But there 
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is no doubt that those firms with logging equipment 
will be turning more and more to the computer-control 
aspect, and the predictions that this method of opera- 
tion will begin to function more rapidly in 1960 in 
America seems to be justified by the above figures. 
1960 should also see a parallel advance in our own 
computer-control installations, and the fields in which 
the first full-scale efforts will be made will be similar to 
those in America, i.e., oil production, general chemical 
production and electric power production. 


E.F.F.I. Those initials stand for the Electronic 

Forum for Industry, the first bulletin 
of which is now published. It is mentioned, here, as 
the subject matter is that of data processing. The 
terms of reference of the body are wider than this 
particular field, but much of its deliberations are 
likely to be associated with the subjects discussed in 
the above paragraphs. This leads one to reflect on the 
number of bodies disseminating information on com- 
puter control and data processing. E.F.F.I. is one, of 
course, although this has eight trade associations as 
constituent members. On the society or institution 
side, we have the British Computer Society, Group B 
of the British Conference on Automation and Computa- 
tion, the Institution of Electrical Engineers and the 
Society of Technology. Other institutions than those 
mentioned have promoted conferences dealing with the 
subjects in question, and publish relevant papers from 
time to time in their journals. On the one hand, this 
can indicate a healthy interest, but on the other hand, 
with no co-ordination, considerable overlapping can 
take place. It is to be hoped that there will be some 
form of consultation between the various bodies, 
otherwise saturation may easily occur both in printed 
matter and in conferences. 
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SILICON 
RECTIFIERS 


up to 600 Volts PIV. 


3 amps 








Texas SILICON RECTIFIERS Offer excellent high temper- 
ature characteristics. For example the stud-mounted 
type gives an output of 3 amperes at 50°C and will 
still provide 1 ampere at 150°C with no change in the 
rated peak inverse voltage. The rugged, welded housing 
with glass-to-metal seal provides high resistance to 


characteristics of representative devices of each type. 

Have you received your copy of the latest Texas 
Application Report ‘‘ D.C. Power Supply Circuits using 
Silicon Rectifiers’? If not, or if you require fuller details 
of Texas Rectifiers, please write your name and 
address in the margin and return this advertisement 





shock and vibration. Listed in the table below are the 


to us. 















































18401 18405 

Symbol 18001 18005 S111 18115 
MAXIMUM RATINGS sS40iR 1S405R 
Peak Inverse Voltage at - 65°C to + 150°C PIV 200V 600V 200V 600V 200V 600V 
Average Rectified Forward Current at + 50°C lL 750mA 750mA t 400mA t400mA *3A *3A 
Average Rectified Forward Current at + 150°C Ip 250mA 250mA 150mA 150mA *1A *1A 
Recurrent Peak Forward Current at +50°C i t2-5A T2-5A T1-25A T1-25A *10A *10A 
Surge Current for 10 Milliseconds | 16A 16A 6A 6A 33A 33A 
Operating Temperature, Ambient T, —65°C to + 150°C. 
SPECIFICATIONS 
Minimum Breakdown Voltage at + 150°C Vz 240V 720V 240V 720V 240V 720V 
Maximum Reverse Current at P.I.V. at +25°C Li, 10nA 10nA 0-2uA 0-2nA 10uA 102A 
Maximum Forward Voltage Drop at + 25°C Ep 1-0V 1-0V 1-0V 1-0V 1-1V 1-1V 

(1,=500mA) (1,=400mA) (Ip=1 Amp) 

* Rectifier mounted on 2” x 2” x 4” aluminium Heat Sink t @ 28°C 


TEXAS INSTRUMENTS LIMITED 


TELEPHONE: BEDFORD 68051 


DALLAS ROAD BEDFORD 


CABLES: TEXINLIM BEDFORD 
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A Temperature Monitoring System 


for Nuclear Reactors 


Introduction 

HE importance of instrumentation is steadily 

increasing as industrial plant becomes more 
complex. Early steam engines were equipped with a 
safety valve on the boiler, which indicated excessive 
steam pressure, and two boys—one to operate the steam 
valves to the engine, the other to lubricate moving 
parts. In due course, in order to improve the fuel 
consumption, a pressure gauge was provided, and valve 
linkage was introduced. Further refinements included 
pressure oil feeds together with oil pressure gauges, 
speed indicators and speed controls, exhaust steam 
condensers and exhaust pressure gauges. The introduc- 
tion of the turbine tended to increase instrumentation 
still further. 

Most of the instruments used on engineering plant 
serve only to indicate that the quantity being measured 
is within a safe working range. Usually a fully scaled 
indicator is provided, although there have been 
systems employing warning lamps to indicate fault 
conditions. The lamp indicators are not entirely 
satisfactory, as they give no indication of the extent 
of the fault—for example, in the case of an oil pressure 
indicator, lamps do not distinguish between complete 
failure of the lubricating system, and low oil pressure, 
although the action taken by the engineer in charge 
might well be quite different in the two cases. 

The operator of a plant can readily assess the meaning 
and importance of a group of some tens of indicators; 
when the number of indicators rises to hundreds, his 
task becomes much more difficult, and when modern 
plant demands thousands of indicators, it may well 
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be claimed to be impossible. One solution of the prob- 
lem is to increase the number of engineers supervising 
the plant; another solution involves a re-assessment of 
the problem. 


The Selection of a System 

The primary requirement of instrumentation is to 
ensure that the quantities measured lie within a safe 
range; there is a secondary requirement which demands 
that the quantities can be measured and presented 
whenever required. In some systems it may be desirable 
to perform simple arithmetical operations on the 
quantities measured, so that factors such as safety 
margins can be shown. It may also be useful to memorise 
the information for a time, so that in the event of a 
fault occurring, all the stored information may be 
presented, and an analysis of the events leading to the 
fault can be made. A choice has to be made between an 
analogue and a digital system of instrumentation. The 
analogue system tends to employ fewer components, 
unless extensive arithmetic operations have to be 
performed, but it is difficult to memorise the informa- 
tion if the accuracy required is better than one per cent. 
The digital system, although using more components, 
does so in the form of basic interchangeable ‘building 
blocks” so that the complexity is not increased in 
proportion to the number of components. The accuracy 
of the digital system is limited by the accuracy with 
which the quantity being measured may be converted 
into a digital form; arithmetic operations can be per- 
formed with no loss of accuracy, and the output is 
usually presented in a digital printed form which does 
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not involve loss of accuracy. The final choice will 
depend on the relative importance of cost and accuracy. 

The instruments will in general each be measuring 
one parameter, but no output will be presented unless 
that parameter wanders outside its prescribed limits. 
It is possible to use one ‘‘measuring system”’ to “‘view”’ 
a number of sensing elements, checking each in turn. 
The number of elements which may share one measuring 
system depends on the rate of sampling of the detectors 
and the maximum rate of variation of the measured 
parameters, but it is frequently possible to use one 
measuring system to scan several hundred sensing 
elements. 

The complete system of instrumentation will consist 
of a number of units. The first will be the switching 
unit, which will connect the sensing elements in turn to 
the measuring system. The inputs may be digitised (in 
the case of a digital system) either before or after 
switching; generally digitisation before switching will 
be used if a detector is available with a digital output 
or if an integrated value of the measured quantity is 
required. Examples of two possible inputs are position 
indicators, which readily lend themselves to direct 
digitisation, and counted inputs, such as measurements 
of radioactive particles. After the switching and digi- 
tising units may come the “‘active’’ memory, if one 
is used; any arithmetical operations can then be per- 
formed on either current or past information, using the 
same arithmetic unit. The ‘active’? memory unit will 
include a system linked with the switching unit in such 
a way that the origin of the information stored is 
known. A “‘static’’ memory unit will be used to store 
the reference levels which indicate the safe range of 
operation for each point of measurement; static and 
active memories may be incorporated in one unit o1 
they may be separate. After the arithmetic unit will 
come the presentation unit, which will probably 
incorporate alarm lamps to indicate deviations from 
“safe’’ conditions, and a display which is capable of 
presenting all the quantities measured, probably at the 
normal scanning rate. 

The rate at which the various sensing elements are 
scanned is influenced by a number of factors. Any 
given sensing element will be viewed by the system 
once during each scan; variations in the quantity being 
measured which occur in a period shorter than the scan 
period obviously cannot be detected, and this considera- 
tion usually sets the minimum scanning rate. A high 
rate of switching may create problems in the conversion 
from an analogue to a digital signal, and the switching 
unit tends to become more expensive as the rate of 
switching is increased. In most cases the maximum 
rate of scanning is limited by the output printer, 
although in some cases the analogue-to-digital con- 
vertor or the arithmetic unit might limit the maximum 
speed. 


A Nuclear Reactor Temperature Measuring 
System 

A case where instrumentation problems have led 
to the adoption of a scanning system is the measure- 
ment of temperatures in the reactor of a nuclear power 
station. The temperature of the reactor is measured at 
several hundred points, and ezch point has a particular 
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safe maximum temperature. In general, the operator 
is not interested in the temperature of each point, 
unless it rises above the maximum permissible for that 
point ; an indication of the working temperature of the 
reactor is presented on a few meters which are per- 
manently connected to selected thermocouples. Under 
certain conditions, notably when some fault arises, the 
operator may want to know the temperature distribu- 
tion throughout the reactor, either at the present time 
or during a period previous to the fault. The operator 
may also want to ascertain quickly the behaviour of 
one thermocouple over a period of time. 

A temperature scanning unit has been developed by 
Marconi Instruments Limited with a view to its use in 
nuclear power stations. Six hundred thermocouples are 
distributed around the reactor, and the time constant 
of the reactor is such that a two-minute scan period is 
sufficiently short for satisfactory operation. The mini- 
mum scanning rate is thus five points per second, or 
slightly higher if “dummy thermocouples” are provided 
to check the operation of the system. 

The output from the thermocouples at the operating 
temperature (400°C) is approximately 16 mV, and the 
temperature should be measured to within $°C, corres- 
ponding to 20 pV. The equipment should “load’”’ the 
thermocouple as little as possible, so that any other 
instruments connected to the thermocouple are not 
affected. It is desired to compute the average rate 
of change for each thermocouple between successive 
readings, to check each thermocouple output for high 
alarm level, and the rate of change for excessive rates. 
This amount of computing, coupled with the accuracy 
required, strongly suggested that a digital system should 
be used. 

The aim throughout the design has been to achieve 
a life in excess of 20 years, with a minimum of replace- 
ments and maintenance. The active switches in the 
scanning unit must obviously be protected from dust 
and oxidation to achieve such a life. Gold-plated 
uniselectors (preferably immersed in oil) can be used, 
but suffer from two drawbacks; the first is the life 
expectancy, and the second is their relative inflexibility. 
Relays can be used, if fitted with precious metal 
contacts, and sealed, but the electrical pick-up in a 
normal iron-cored relay may be considerable. The M.lI. 
system uses a type of relay with completely sealed 
moving parts, known as a dry reed relay (see Fig. 1). 
When the coil is energised, an axial field is applied 
along the reeds, which mutually attract and close the 
electrical circuit. The contacting parts of the reeds are 
plated with precious metal, and the glass envelope 
may be evacuated or filled with any suitable gas. Six 
hundred double-pole relays are used to control the 
inputs, and the life expectancy is over 200 years. If it 
is desired to change the order of scanning the relay coil 
connections can be changed rather than the thermo- 
couple leads, and the minimum of disturbance will 
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be caused to the system. In addition, it is possible to 
connect different thermocouples to two or more inde- 
pendent systems, with different scanning rates; errors 
due to loading of the thermocouples can be eliminated 
by using inhibiting circuits which prevent a thermo- 
couple being connected to more than one system at a 
time. 

The thermocouple voltage has to be converted from 
an analogue to a digital form, and it is desirable to make 
the digital output correspond to the Centigrade scale, 
although the thermocouple voltage is not quite linearly 
proportional to temperature. The accuracy of conver- 
sion from analogue to digital will depend upon a 
reference voltage, with which the thermocouple output 
is compared, and some form of multiplying or dividing 
device—usually resistances. It is usuai when converting 
from an analogue to a digital reading to amplify the 
thermocouple voltage with a stable d.c. amplifier so 
as to raise the level of voltages being compared to a 
few volts; this introduces a new source of error—the 
gain of the d.c. amplifier, and it was considered to be 
much better to convert the thermocouple output into 
digital form without amplification. The system used is 
shown in Fig. 2. Eleven switches control the flow of 
current through eleven analogue resistances, as shown, 
and the total current then flows to earth through the 
analogue resistance r. The reference voltage is main- 
tained across the analogue resistances, as shown, rather 
than between the supply line and earth, so that the 
voltage developed across r does not affect the current 
flowing through the analogue resistances. The sign 
detector is an amplifier which detects the sign of the 
voltage applied to its input, and gives full output for 
20 pV d.c. input. 

The digitisation of the input voltage proceeds in 
fixed time intervals; in the first interval, the switch S, 
corresponding to the highest digit (512°C) is closed, all 
others being open. If the thermocouple voltage is 
greater than the feedback voltage, the amplifier output 
remains as before and the switch is left closed; if the 
thermocouple voltage is less than the feedback voltage, 
the amplifier output changes sign and the switch is 
opened. 

The second largest digit (256°C) is next turned on, 
and left on or switched off as required, and so on until 
the last digit (}°C) is reached. At this stage, digitisation 
is complete, and the positions of the switches indicate 
the digital measurement of the temperature. 

The switches are shown as mechanical switches, 
although transistors are used in practice to achieve 
long life in the digitiser. The switching transistors are 
controlled by bistable transistor “toggle” circuits, 
and the states of the toggles indicate the digitised 
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temperature. Linearisation of the thermocouple 
characteristic is achieved by feeding an extra current, 
which is not linearly proportional to temperature, into r 
from the linearising circuit. Chromel-Alumel thermo- 
couples may be conveniently linearised by assuming that 
the characteristic consists of two straight lines, joining 
at about 330°C, and making the linearising circuit feed 
into r a current proportional to the difference between 
the measured temperature and 330°C, so long as the 
difference is positive. The maximum error caused by 
this approximation is 1°C, at 130°C, and the error is 
usually below }3°C. 

The characteristics required of the sign detector 
amplifier are unusual. Clearly the zero level of the 
amplifier must not drift by more than the required 
accuracy—approximately 50 yV long-term and 20 pV 
in two minutes—but no great stability of gain is 
required, as a halving of the gain only means that the 
last but one digit gives the same effect as the last digit 
should—i.e., the resolution is reduced from 4°C to 1°C. 
Such a variation of gain is, of course, extremely high, 
and would not normally occur in practice. The amplifier 
is subjected to considerable overloads, and must 
recover from them quickly; if the temperature is 
256°C, then the input to the amplifier (initially 
+10 mV) during the first digit period is —10 mV, 
recovering to +10 mV, and during the second digit 
period 0 mV. Clearly the amplifier must correctly 
respond to the minimum digit—i.e., 20 1.V—to differen- 
tiate between 2553°C and 256°C, which means that it 
must recover from a 500-fold overload in one digit 
period, i.e., 10 millisec. In order to achieve the required 
stability and life, a transistor chopper amplifier is used, 
the a.c. amplifier section of which is directly coupled 
so as to enable the amplifier to recover from over- 
loads rapidly. 

The input impedance of the system is variable with 
time, and also depends on the input voltage. The input 
impedance of the amplifier is about 5,000 ohms, so that 
initially the input impedance is 5,000 ohms. During 
the digitising cycle, sometimes current will be drawn 
from the source but at other times current will be driven 
into the circuit. At balance, there will be less than 20 pV 
at the input to the amplifier which will produce a 
current of less than 4 mpA; this current may be of 
either sign, and is independent of the e.m.f. of the 
thermocouple. 


The digitised reading is fed into the memory unit, 
which consists of a slow-speed magnetic drum, with 
90 active tracks. Each track stores readings (each of 
eleven binary digits) from 220 thermocouples, and when 
one track is filled, the information is fed to the next. 
Three tracks are required for each complete scan of 
600 points, so that 30 scans can be stored—i.e., readings 
during the previous hour. All arithmetical operations 
are performed on the readings stored on the drum, 
so that the digitiser is free to commence digitisation of 
the next thermocouple as soon as the current reading has 
been fed into the drum. The measured temperature 
is compared with its alarm values, which are stored 
on ‘reference’ tracks on the drum, and alarms are 
raised if the temperature is above the high limit or 
below the low limit, the latter being used to detect 
faulty thermocouples. The present measurement is 
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next compared with the previous reading of the same 
thermocouple, to find which is the greater of the two— 
and hence whether the temperature is increasing or 
decreasing; the smaller of the two is subtracted from 
the larger to find the temperature change over the last 
two minutes, and the result is divided by two to give 
the rate of change of temperature in °C per minute. 
The rate of change is compared with its reference value 
and an alarm is given for a high rate of change. 


The temperature and rate of change are now avail- 
able as binary-coded numbers, and alarms have been 
given if appropriate. The output of the system is 
presented on a line printer which requires an input in 
decimal form, so that the binary number must be 
converted to a decimal number. This is carried out in 
two stages, by first converting to a binary-decimal 
number (i.e., each decimal figure is represented by a 
combination of 1, 2, 4 and 8) and then converting this 
into a decimal number. The first conversion is achieved 
by setting a binary counter to the measured value, and 
counting down by a train of pulses until the binary 
counter registers 0; simultaneously a binary decimal 
counter counts up from zero, so that the binary 
number is transferred into the required binary-decimal 
form. The binary-decimal number is then converted 
into a decimal form suitable for operating the printer by 
a diode matrix which energises one line out of ten for 
each digit printed. 

The output printer will show the temperature, the 
average rate of change of temperature (with sign) over 
the previous two minutes, the thermocouple number, 
and any alarms which may be appropriate; this infor- 
mation will occupy one line of print. The printer may 
present this information as each point is scanned, to 
provide a routine record of the behaviour of the 
reactor, or it may be arranged to print out information 
only on the thermocouples which have given alarm 
signals. In addition, any thermocouple may be selected 
and all the values stored in the memory printed 
consecutively at five values per second. A block 
diagram of the system is shown in Fig. 3. 


A system such as has been described involves a large 
number of components, and in order to ensure that 
there are no faults routine tests are built in. So far as 
is possible, sections are tested individually—e.g., the 
magnetic drum writing and reading circuits are tested 
five times a second, using the “‘spare’”’ digit space 
(eleven digits are used for each digitisation, but twelve 
digits are provided on the drum for each thermo- 
couple). In addition, every eleventh position scanned is 
a test point, when an input is fed into the system from 
a standard voltage source and potentiometer. Thus a 
series of “temperatures” are digitised, and the correct 
operation of the entire system can be checked; normal 
alarm signal outputs will of course be suppressed during 
the test intervals, and an alarm will only be given if the 
system (including the alarm circuits) does not respond 
correctly to the test input. 


Alternative Uses 

The equipment described may obviously be applied 
to any detector elements whose outputs may be 
conveniently digitised, such as thermocouples, strain 
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Fig. 3. Block diagram of temperature scanner 


gauges, pressure sensing elements, accelerometers, etc., 
in order to monitor routine operation. Another possible 
use for similar equipment lies in transient analysis, where 
inputs may be digitised rapidly (100 digitisations per 
second do not appear unreasonable), the information 
temporarily stored, and printed out at the maximum 
speed of the printer. The more complex type of instru- 
mentation is superior to conventional recording 
oscilloscopes in three respects; accuracy is higher, it is 
possible to arithmetically combine information within 
the equipment, and records are digital (so that no 
scaling is needed). The equipment might also be used 
to control the transient whilst it is in progress, especially 
if alarm values are provided so that it is used as a 
safety control. 


Conclusion 

The evolution of instrumentation has been traced 
from the simple dial indicating instrument to the 
complex digital measuring and scanning system. The 
fact that digital measuring equipment has _ been 
evolved recently does not mean that it is necessarily 
superior to any other form, but rather that a new 
device is available which has some advantages and some 
disadvantages over other indicating devices. The main 
disadvantage lies in the cost of digital equipment, but 
a data handling systerh may be preferable to normal 
instrumentation where a large number of parameters 
have to be monitored, where accuracies of the order of 
0-1% are required, where the result required involves 
some computation performed on the measurements, 
or where accurate measurements of transients are 
required. In most of the above cases the main advant- 
age lies in the high accuracy and speed possible whilst 
maintaining a clear output presentation. 
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Cambridge Instrument Co. Ltd. 


Opening of New Research Laboratories 


HE Cambridge Instrument Co. first came into being 

in 1881 when the Cambridge Scientific Instrument 
Co. was founded by Horace Darwin and A. G. Dew- 
Smith. The company now has factories in London, at 
Finchley and Muswell Hill, as well as in Cambridge, and 
has associated companies in the United States and in 
Australia. 

The company since its inception has pioneered the 
introduction of measuring instruments in industry, 
particularly for the recording and control of tempera- 
ture and the analysis of gases. The recent expansions 
which have taken place in the company include a new 
assembly shop for gas analysis equipment, a building 
for the assembly of electronic recorders, and larger head 
offices in London as well as the new Research Labora- 
tories which were opened on 14th October by the 
Rt. Hon. the Lord Adrian. All these developments 
indicate the company’s intention to meet the require- 
ments of science and industry and to maintain its 
position in the field of instrument research. 

The new Research Laboratories consist of three 
floors and provide a working area of approximately 
20,000 sq. ft. On the ground floor is the Mechanical 
Engineering Laboratory and the constant temperature 
room. 

The Physics and Electronics Section is on the 
first floor. Among the exhibits was a precision voltage 
measuring console which has been developed in 
conjunction with the Sperry Gyroscope Co. The final 
destination of this instrument is the Woomera rocket 
range, where it will be used for the measurement of 
d.c. voltages up to about 48 volts with an accuracy of 





Lord Adrian with other distinguished personalities 
examining the ‘“‘Minican’, a device for measuring the 
temperature inside a can. 
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1 part in 100,000. 

Measurements are made with a _ precision 
potentiometer and are referred to the voltage of a bank 
of 12 standard cells maintained at a suitable tempera- 
ture constant to within +0-02°C. Provision is made for 
inter-comparing the voltages of the individual standard 
cells to within 1 part in 10° and for measuring their 
temperature to within 0-01°C by means of a resistance 
thermometer. 

A 12-channel oscillograph for recording photo- 
graphically, voltage, current and power waveforms was 
exhibited. 

Light spots reflected from 12 galvanometers of the 
Duddell type are focused on the recording film or paper 
contained in a drum or magazine camera, depending on 
the recording speed and length of record required. 

The drum camera is suitable for recording speeds up 
to 12 metres/second with a record } metre in length. 
The magazine camera is limited to speeds up to 2 
metres/second, but allows a series of records to be 
made up to a total of 20 metres. 

The galvanometers are interchangeable and may be 
selected to have characteristics suitable for various 
recording frequencies up to 10,000 c/s. 

The oscillograph is provided with means for initiating 
transient phenomena, and with a time marker for 
recording 10, 100 or 1,000 millisecond intervals. 

A selection of mechanical thermometers and con- 
trollers from the Mechanical Thermometry Division at 
North Finchley included an automatic control panel 
for a boiler installation, and the Thermograph pro- 
gramme controller. 

Work is in progress on the scanning electron-probe 
X-ray analyser which was developed by the Tube 
Investments Research Laboratories. 

Instruments from the Muswell Hill works included an 
electronic recorder/controller, and an in-line scanning 
recorder, and a wide range of electrical measuring 
instruments. 

The Physical Chemistry Section showed a series of 
experiments concerned with boiler feed-water, deter- 
mination of dissolved oxygen by electrochemical 
techniques, a hydrazine recorder, the continuous titra- 
tion of oxygen, conductivity of dissolved carbon 
dioxide, and the measurement of pH. 

On the top floor is the Design and Drawing Office. 

The new Research Laboratories are linked to the 
existing factory buildings and the proximity of the 
main factory buildings has permitted the installation 
of ancillary equipment and boiler room in the basement 
of an adjoining shop. 

Planning permission has been obtained for the 
building of an extension to the new laboratories when 
required. 
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Fig. 1. General view of the interior of the No. 3 Mill. 
On the right is the No. 13 machine. In the left foreground 
part of the refining system with the control room beyond. 
In the left background, the top of the super calender which 
stands on the ground floor. 








Fig. 2. Squeeze clamp lift truck handling pulp at the 
No. 3 Mill. Pulp 1s conveyed to the hydrapulpers from a 
large storage area adjoining the mull along a high level 
platform, served by two overhead cranes. 


instrumentation in the Paper-making Industry 


By L. A. LE BRETON* 


1‘ order that the reader may appreciate some of the 
difficulties of instrumentation and control in the 
paper industry, it is as well perhaps to devote this first 
article to a brief discussion of the basic process of 
paper-making. This industry with its wide and ever- 
increasing range of products is one of the major manu- 
facturing elements of the country’s economy and mills 
may be found throughout the country, varying from 
small single machine factories to mills having 15 and 
16 machines and occupying several hundreds of acres. 
One such as this is Aylesford Paper Mills of Albert E. 
Reed & Co. Ltd., whose factory covers an area in 
excess of 500 acres, of which over 200 acres are fully 
developed. 

The modern paper machine is designed to operate at 
speeds of up to 2,500 ft/min, producing a sheet of paper 
over 20 ft wide and is probably the largest fully inte- 
grated unit of machinery to be found in the world. 
Fig. 1 shows a general view of the No. 3 Mill seen at 
first floor level. On the right is the No. 13 machine 
which has recently started production and which is 
the most highly and effectively instrumented machine 
of its type in the country. It produces 10 tons/hr of 
newsprint and magazine papers. 

The basic constituent of paper is the cellulose fibre 
found in varying quantities in almost any form of 





*Chief Instrument Engineer, Reed Paper Group. 
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vegetation and, indeed, papers have been produced 
from such diverse materials as grass, straw, bagasse 
(sugar cane) and linen. In the main, however, paper is 
made from the cellulose fibres obtained from timber, and 
it is because of this that the North American and 
Scandinavian countries have become the traditional 
home of the pulp and paper industry. Here the spruce 
and fir is found in abundance and has, moreover, a rapid 
and prolific growth. 


Pulp Making 

Generally the reduction of the felled timber to pulp, 
necessary for paper-making, is accomplished by two 
distinct methods. 

Firstly, and by far the cheapest method, the fibres 
are obtained by a process involving the de-barking and 
washing of the timber prior to the application of power- 
ful grinders. The product thus obtained, known 
generally as “‘groundwood” or mechanical pulp, is of 
comparatively short fibre length and its use may be 
appreciated later. 

Secondly, the fibres are obtained by treating the wood 
chemically and dissolving the surplus matter with a 
sulphite compound in steam-heated “‘digestors”. This 
process, which is more expensive than the grinding 
method, produces a far higher grade of pulp known in 
the industry as chemical pulp. There are, of course, 
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other methods and processes to produce these fibres but 
it is unnecessary to consider these at this particular 
stage. 

Some mechanical and sulphite processes are carried 
out in this country but, in the main, the pulp is 
imported, from the countries previously mentioned, in 
the form of semi-dry sheets closely packed and wired 
into bales of approximately 3 cwt each. The pulp 
yard shown in the background of Fig. 2 stores nearly 
50,000 tons of baled pulp, and from details of the 
squeeze clamp lift truck, at the bottom right of the 
figure, the size of the bales may easily be judged. 

Thus, production of paper in this country resolves 
itself generally into the reconstitution of this baled 
pulp, its preparation, blending, drying and finishing 
to meet the needs of the printing, packaging and allied 
trades. 


Paper Production 

In the production of paper the fibres, having 
previously been prepared, are conveyed to the 
machine in an equally distributed form of slurry 
or, more generally, ‘“‘stock”’, which is then allowed to 
flow at a controlled rate on to a conveyor belt com- 
prising a very fine wire mesh. From this, the excess 
water is removed leaving a matrix of fibres on the 
surface of the wire which, having a natural affinity one 
for another, form a sheet. Further reduction of the 
water content is effected by means of presses and the 
sheet, now being self-supporting, is conveyed through a 
bank of rotating steam-heated cylinders to the finishing 
end of the machine. In order that the end product shall 
be of even thickness or caliper and of uniform weight, it 
is essential that the ratio of fibre to water (the con- 
sistency) shall be of a known and constant value and all 
operations during the preparation of the stock are 
carried out with a view to obtaining this condition. 

The first stage in the preparation is the reduction of 
the baled pulp into a slush in order to separate the 
basic fibres and, while there are many ways of doing 
this, the hydrapulper is perhaps the most modern 
method. This consists of a large cup-shaped bowl 
having at its bottom centre a conical, bladed rotor. 
The hydrapulper is first charged with a measured 
quantity of water and the bales of pulp, having 
previously been dewired, are conveyed mechanically 
and discharged into the bowl. A general view of a 
hydrapulper floor with a pulp charge ready on the 
conveyor is shown in Fig. 3. It is as well, perhaps, to 
note at this stage that the accurate dry weight of the 
bales is unknown and, since the pulp yard is invariably 
an uncovered area, their moisture content, nominally 
50%, varies with climatic conditions, so that although 
close control may be exercised over the measurement 
of the initial water charge the consistency of the 
resultant slurry varies accordingly. This process is 
carried out batchwise, the batches being discharged 
into a holding or ‘‘soak chest” in order to simulate the 
original pulp condition. 


Treatment of Fibres 

At this stage, one could liken cellulose fibres to short 
lengths of rope, each comprising a number of strands 
laid upon each other to give a single strand appearance, 
and the fraying or fibrillation of the fibres is now carried 
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out to produce the necessary properties of the finished 
sheet. As pointed out earlier, the sheet is formed by the 
natural affinity of the fibres when precipitated from the 
wet state, and this is effected to a greater or lesser 
degree depending upon how much the fibres are 
frayed or beaten. A long fibre, for instance, with little 
beating, produces a sheet of high mechanical strength 
while the short well-beaten fibres are used for papers of 
greater opacity and a denser medium. Again, there are 
many methods of reaching this condition but perhaps 
the most common are “‘beaters’’ and “‘hydrafiners’’. 
The former comprise a barred roll revolving over a 
stationary barred bed plate, the pulp suspension passing 
between the moving and stationary bars around a 
trough and between the bars again, this circulation 
being continued until the pulp is ready. The latter 
method is to pump the stock through the annular space 
between a conical barred rotor and its barred stator. 
The amount of work done on the stock in this method 
is adjusted by the lateral movement of the rotor within 
the stator casing. 

This preparation is carried out on both sulphite and 
groundwood stocks which are then blended in the ratio 
necessary to produce a sheet having the desired pro- 
perties, an example being newsprint which is composed 
of approximately 75°% groundwood and 25% sulphite. 
During the preparation various additions are made to 
the stock such as colourings, fillings (clay), etc., in 
order to produce the necessary finish and thereafter the 
prepared stock passes through a series of cleaning 
operations before being passed to the machine. 

As was mentioned earlier the pulp is initially reduced 
to a consistency of approximately 74% and during the 
operations prior to reaching the machine,this proportion 
is reduced by the controlled addition of water to a 
consistency of approximately 14%. Further measure- 
ment of consistency and therefore control is impractic- 
able beyond this value, as will be described in the next 


Fig. 3. General view of the beater floor in the No. 3 Mili 
showing pulp being fed into a hydrapulper by an auto- 
matic conveyor. Part of the Group’s development pro- 
gramme, the mill and the No. 13 machine which it 
houses have cost a total of £3,000,000. 




















article, and the reduction of the consistency to the 
4°% necessary at the machine is obtained by a quantita- 
tive blending system. 

The stock is then fed onto the wire via a “flow box”’ 
and through the “‘lip’, the latter being adjustable in 
order to discharge a variable quantity and therefore 
afford control over the basis weight of the final product. 

Removal of the free water is effected whilst the stock 
is being conveyed on the wire by means of vacuum 
boxes over which the wire travels. The water removal 
thus obtained is insufficient to create a self-supporting 
sheet and a further moisture reduction is made by 
presses through which the wet sheet is now passed, a 
felt cloth being used as the supporting conveyor belt. 
From the presses the sheet is then fed through the 
drying section where it is maintained in close contact 
with the surface of the steam-heated drying cylinders, 
and control of the cylinder surface temperature is 
adjusted to afford a gradual moisture reduction to the 
desired value at the “‘dry end” of the machine. Finally, 
the sheet is reeled and leaves the machine for 
calendering, that is surface finishing and cutting. 

Due to various causes such as tension, bubble holes, 
etc., breakage of the sheet is a frequent occurrence and, 
of course, the re-feeding of the paper, being a manual or 
manually-controlled operation, takes an indeterminate 
time. During a prolonged break the stock supply to the 
wire is cut off and the machine is stopped, but a paper 
break occasioned by minor causes is remedied while the 
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Typical schematic flow diagram of a paper machine 





machine is still running and during the re-feeding time 
the output of the machine is discarded at either the wet 
end or the dry end, depending upon where the break 
occurred. The disposal of this discard at the wet end 
is a fairly simple operation since the water content is 
still quite high and the material readily repulps. At the 
dry end, however, the sheet is now fully formed and the 
discard or ‘“‘broke”’ of a large high-speed paper machine 
quickly reaches impressive proportions. In order to 
deal with this situation, it is usual to provide a broke 
pulper at the dry end either integrally with the machine 
into which the broke is fed immediately, or as a 
separate unit into which the broke is fed by hand. In 
both cases the resultant pulp is pumped back into the 
system. 

This description is of necessity extremely brief and is 
intended only as an introduction in order that the 
problems associated with the application of process 
control may be more readily understood. The paper- 
making profession is still very much a craft and, with 
the many variables which can so very easily affect the 
finished product, running adjustments are made, even 
in the most modern paper mills, by paper-makers whose 
knowledge is based purely on experience. Indeed, the 
introduction of comprehensive process control in the 
industry has been necessitated only in the last few 
years with the advent of the higher speed machines and 
the succeeding articles will describe some of the develop- 
ments peculiar to this industry. 
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(1) Broke pulper 
(2) Backwater tank 
(3) Pulp conveyor 
(4) Hydrafiner 

(5) Broke chest 

(6) Soak chest 





(7) Machine chest 
(8) Refiners 

(9) Head box 
(10) Screens 

(11) Breast box 
(12) Wire 
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(13) Suction boxes 
(14) Press section 
(15) Drying section 
(16) Calender 

(17) Reel 


The final reduction of stock consistency is afforded by adjusting the flow of the stock over the weir in the head 
box and then blending this flow with the water from the wire pit. 
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G. E. Cc. 
Semiconductors 


The General Electric Co, Ltd. is now producing 
approximately 70,000 transistors and diodes every week 
at its factory at Hazel Grove, Stockport. The factory 
became available for use by the G.E.C. in April, 1956, 
and in 1958 the company decided to form a Semi- 
conductor Division to enable greater efficiency in the 
sales and production of semiconductor devices. 

Apart from the production of germanium and silicon 
crystals, which are grown at Wembley, the bulk of the 
manufacture of semiconductor devices is centred at the 
Stockport factory. A general view of part of the 
factory floor in Fig. 1 shows some of the transistor 
assembly lines. The average production yield is between 
70 and 80% with the yield on one device as high as 90%. 


The basic principles behind the G.E.C. production 
techniques has been to determine which sections of the 
manufacture are vital from the point of view of cleanli- 
ness and to do those operations under known and 
controlled conditions. Fig. 2 shows the cold pressure 
welding of audio transistor cans in an inert atmosphere 
of nitrogen. This gives a permanent hermetic seal 
without the risk of damage or contamination to the 
device itself. 


Until recently the thickness of the silicon and 
germanium wafers was measured using optical micro- 
scopes. The company’s engineers have now developed 
a prototype wafer measuring machine (Fig. 3) which 


Fig. 2. Cold welding of audio transistor can in an 
inert atmosphere. A pressure of 90 p.s.1. is applied 


















Fig. 1. General view of part of the factory floor, showing 
the assembly lines 


automatically sorts the wafers according to their 
thickness, and can deal with 1,200 wafers an hour. 

The wafers are placed in a hopper at A and from there 
are fed one by one past the measuring head B, where 
the thickness is determined in terms of a variation in 
capacitance. The meter energises solenoids so that the 
wafers are sorted into different trays (C) according to 
their thickness. There is a 4 micron discrimination 
between each tray. At a later stage counters will be 
incorporated in the machine so that there will be a 
record of the number of wafers in each tray. 


Fig. 3. Wafer measuring machine which _ sorts 
germanium and silicon wafers according to thickness 








Introduction 

HE fundamental measurements in any generating 

station are the quantity of fuel energy going in 
and the total electrical energy output. Much more 
information is required, however, if the plant is to be 
operated at maximum efficiency with maximum safety 
and minimum wear and tear. The advance towards 
higher thermal efficiencies has led to higher tempera- 
tures and pressures. To add to this turbines which 20 
years ago were considered large if their capacity was 
30 megawatts are now classed as small, having been 
superseded by 60 MW and 100 MW machines, with a 
550 MW set in the advanced stage of design at the 
moment. 

It can be seen then that large machines such as these 
will waste a considerable amount of heat representing 
appreciable sums of money if they are not operated 
under optimum conditions. Likewise the boilers 
supplying the steam can cause a very considerable 
financial loss to be incurred if they also are operated 
incorrectly. Apart from losses which may be incurred 
unde: normal operation, there is also the very great 
reduction in earnings if large items of plant break down 


































Fig. 1. Basic instrument layout 
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and are out of service for long periods. This is particu- 
larly so during the winter months when the demand for 
electricity is greatest. 

Instrumentation in power stations has also advanced 
considerably, and many new instruments have been 
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ower Station Efficiency 


By R. L. CARPENTER 


Instrument Engineer, 
Portsmouth Generating Station, 
Southern Division, C.E.G.B. 


designed during the last decade to cater for the larger 
plant, presenting information which is of great assist- 
ance to power station staff in both operation and main- 
tenance. 

It is hoped that this article will show some of the 
part played by instruments in the generation of 
electrical power today. 


Turbo-alternator Instruments 

An overall assessment of the turbo-alternator per- 
formance can be obtained by measuring the total 
quantity of heat supplied, and the heat delivered as 
electrical power. For this purpose, the only instru- 
ments required would be a pressure gauge, temperature 
indicator, flow meter, and a watt-hour meter. However, 
since a turbine is quite a complex machine and employs 
a complicated steam cycle, these instruments would not 
be sufficient in determining which part of the machine 
required attention when a change in efficiency became 
apparent. In addition, there can be side effects on other 
associated plant through faults developing in the 
turbine steam/water cycle, and if these faults are not 
given early attention, the consequences can be serious. 

Fig. 1 illustrates a basic instrument lay-out which 
would be found on a turbine for normal heat consump- 
tion calculations. The usual practice is for instrument 
readings to be logged hourly and, at the end of the week, 
averaged, and the figures obtained then used to calcu- 
late the efficiency. 

Closer examination of the day-by-day readings can 
sometimes show up a fault or deterioration in part of the 
machine before serious trouble results. For example, a 
trend towards rising bled-steam temperatures over a 
period would indicate turbine blade fouling (build up 
of hard deposits on the blades), which results in a 
reduction of the stage efficiency. Adequate and 
accurate instruments are required if trouble is to be 
found in the early stages. 
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Fig. 2. Losses incurred for a 60 MW turbine operating 
with central steam conditions of 1,500 p.s.1. and 1,050°F 


The turbine condenser is the source of the greatest 
single heat loss in the machine—over 50% of the heat 
supplied being wasted in this section. Unfortunately 
this has to be accepted, but careful observation of the 
vacuum and temperature can prevent much greater 
losses. The optimum value of the vacuum is part of 
the design considerations of the machine and losses are 
increased by variations from this optimum in either 
direction. Fig. 2 illustrates the losses incurred for 
vacuum variations from optimum for a 60 MW turbine 
operating with initial steam conditions of 1,500 p.s.i. 
and 1,050°F. It can be seen that if the optimum 
vacuum was 29-0 in. Hg, and the machine was run at 
28-9 in. Hg, in the course of a year with the machine 
on continuous full load, the financial loss would be 
approximately £2,500. This illustrates the necessity 
of accurate vacuum measurement since a condenser 
defect such as tube fouling or inefficiency of the air 
ejector system which worsens the vacuum can be 
shown up by the instrument and remedial action taken, 

Reference to Fig. 1 again will show that the instru- 
ments are concerned in measurement of temperatures 
and pressures only, but it would be wrong to assume 
that the information they present is only of use when 
analysed over a period of time. The turbine operator 
relies on his instruments to tell him that his machine is 
running correctly, enabling him to make necessary 
immediate adjustments to the plant if a deviation 
occurs. 

Mention must now be made of other instruments not 
shown in the diagram but which are equally as impor- 
tant. Dissolved oxygen present in quantity in feed- 
water can have serious effects on boiler tubes working 
at high temperatures and pressures, the tube metals 
being corroded (: 2) with consequent thinning of the 
material and the possibility of a burst tube. For this 
reason the feed-water is continuously sampled for 
dissolved oxygen, with the instrument sampling point 
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Fig. 3. Vibration pick-up fitted on a turbine high 
pressure rotor bearing 


usually situated just before the boiler feed pump inlet. 
Thus all parts of the feed system which are below or 
near to atmospheric pressure where air could leak into 
the system are covered by the instrument, and the 
cause of any rise in the dissolved oxygen level can be 
traced without delay. The amount of dissolved oxygen 
present is usually very small—concentrations greater 
than 0-015 parts per million are considered high. 
Although this quantity appears insignificant it must be 
remembered that most large power stations operate 
24 hours a day throughout the year and, therefore, in 
the course of this time the amount of oxygen carried 
into a boiler could be considerable. 

It is well known that the electrical conductivity of 
water varies with the quantity of dissolved salts and 
impurities present in it, very pure water having a low 
conductivity. The purity of boiler feed water must be 
high, and modern water softening and treatment pro- 
duces water with a conductivity of better than 0-5 micro- 
mhos per cm*. Therefore, another instrument is 
employed to continuously sample the feed water and 
measure its conductivity. Contamination of the water 
causes scale to be deposited inside boiler tubes with 
consequent poor heat transfer and the development of 
hot spots. The most likely source of contamination is 
via leaking condenser tubes which allow impure 
cooling water to mix with the condensate, and for this 
reason the feed-water is sampled as early as possible 
after leaving the condenser. 

A further check on the feed-water is made by 
measuring the pH value. As previously mentioned, the 
water is very free of impurities, and it is well known 
that pure water has a pH of 7-0, this being neutral. 
In such an unbuffered condition the water has a 
natural affinity to absorb chemical substances and thus 
the pH changes. This is illustrated by the absorption of 
CO, causing carbonic acid; H,O + CO, —~ H,CO3. 
Thus the water becomes corrosive and liable to attack 
boiler and turbine pipework(?). However, there are 
several contributory factors to a pH value and a 
chemical analysis of the water is necessary before pH 
measurement can be of use. Having analysed the water, 
pH in conjunction with conductivity can be a useful 
guide to the quality of the water. New types of chemi- 
cals such as neutralising amines added to feed-water 
to prevent corrosion of pipework are becoming more 
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widespread in use, with feed-waters tending to pH 
values between 8 and 9. The quantity of the additive 
is controlled by the pH measuring instrument which 
continuously samples the water. 

In recent years a great advance has been made in the 
use of instruments to measure and record mechanical 
vibration and other stresses associated with running up 
turbines to synchronous speed and subsequent loading. 

Before these instruments are considered, it may help 
if one reflects on the following points. 

At some time the turbine will start from cold. Tur- 
bine inlet steam temperatures range from 800°F to 
over 1,000°F, and other machines are being designed 
for even higher temperatures. 

Rotors are large, weights being in the order of several 
tons. 

Turbine casings have to be thick because of the high 
temperatures and pressures. 

The rotors run at 3,000 r.p.m. on load. Not all 
machines are run continuously throughout the year— 
those which produce the cheapest energy are continually 
loaded whilst others may only run for perhaps 18 hours 
a day, the more costly ones 12 hours, and so on down 
to the very small, very costly, old machines which 
may only run for the daily peak loads. 

From the above it can be seen that metals are sub- 
jected to many stress cycles, and if insufficient atten- 
tion is paid to the running up and loading of the 
machine, mechanical damage is inevitable. Under 
severe conditions of a bad run-up, damage to the extent 
of putting the machine out of service for several days 
or weeks could result. Normal practice in running up 
turbines to synchronous speed is to run the machine 
up as quickly as possible having due regard for its 
safety. In the past the operator had to depend on his 
experience, whether or not the machine sounded 
all right, and whether he could feel vibration. Con- 
sequently some operators were more cautious than 
others and would take a little longer. 

Today, instruments record vibration, measure 
differential expansion between rotor and case, measure 
metal temperatures, and give the operator a picture of 
what is going on. The result of this is that run-up 
times are shorter with a consequent saving in heat, 
previously lost in excess drainage, and safety is 
increased. 

A vibration pick-up fitted on a turbine high pressure 
rotor bearing is shown in Fig. 3. It is usual to fit one 
pick-up to each bearing and the instrument scans each 
in turn, the amplitude being recorded on a chart. A 
good machine will show better than 0-001 in. 

Eccentricity of the rotor is measured since if this is 
excessive, bad vibration will result. One major cause of 
eccentricity is the rotor hogging between bearings 
during shut down. Although rotors are continually 
turned or “barred’’ during a shut-down period, some 
hogging takes place, which under careful run-up dis- 
appears. 

Differential expansion between turbine rotor and 
casing can lead to very serious damage if allowed to rise 
unheeded, and for this reason instrumentation is pro- 
vided to measure it. One method of doing this is by an 
inductive pick-up firmly fixed to the casing, the air-gap 
being varied by the lateral movement of the rotor. 
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Since the zero of the instrument will depend on the 
length of time the machine has been off load, provision 
is made for this, the pick-up being incorporated in a 
bridge measuring instrument with one arm being used 
for zero adjustment. 

Finally, thermocouples buried in the casing give the 
operator some idea of how long it will take for the 
machine to warm up throughout. These thermo- 
couples are placed in the top and bottom halves of the 
casing such that they are all at the same distance along 
the rotor, usually adjacent to the first row of blades. 
The couples are connected to a multipoint self-balancing 
recorder and from the traces the rate of metal tempera- 
ture rise can be observed. Fig. 4 shows a thermocouple 
in situ in the top half of a casing. This particular couple 
is Chromel Alumel, mineral insulated, one eighth of an 
inch in diameter, and a tight push fit into a hole drilled 
in the turbine casing. 


Boiler Instruments 

Of the total costs involved in the production of 
electricity, about 75% can be apportioned to fuel and 
fuel handling. It is obvious then that every effort must 
be made to use the fuel in the most efficient and 
economical way. Modern boilers with their high 
temperatures and pressures will generally return 
efficiencies in the order of 85%. Re-heat boilers, in 
which steam, having passed through one stage of the 
turbine returns to the boiler and is re-heated to a 
higher temperature but at a lower pressure than the 
original, return efficiencies of about 88%. At the 
moment there are only a few of these boilers in opera- 
tion but it is most probable that the number will 
increase rapidly in the future. 

It is well known that the combustion of any fuel 
yields large volumes of gases and that an analysis of 
these will show the extent to which the fuel has been 
burned. Since coal consists chiefly of carbon, hydrogen, 
and sulphur, measurement of the carbon-dioxide 
content of the gases is an immediate indication of 
combustion conditions. To this end, a sample of the 
flue gases is continuously drawn off and passed through 
an instrument of either the chemical absorption or 
thermal conductivity type which records and indicates 
the percentage of CO,. If coal consisted entirely of 
carbon, and combustion was absolutely complete, we 
could expect to record a CO, of 21%*. But a normal 
coal may contain about 10% ash, 75% carbon, 5% 
hydrogen, plus sulphur, some oxygen, nitrogen and 
water. In addition, it is impossible in practice to 
obtain complete combustion of all the fuel. The CO, 
content of the flue gases will therefore be lower than 
the theoretical 21% and generally speaking a chain- 
grate boiler will give about 14% CO, whilst 16% CO, 
would be obtained with the more efficient pulverised 
fuel boilers. It must be borne in mind, however, that the 
composition of coals varies over quite a wide range and 
consequent upon this the power station chemist 
provides an analysis of the fuel enabling accurate 
efficiency calculation to be made. Coal for a particular 
power station may come from several different collieries 
and having been analysed once, the operating staff 
have a very good idea of the problems they may 
encounter in burning it, although each cargo is sampled 





*Volumetric analysis 
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Fig. 4. Thermocouple in situ in the top half of a casing. 
The thermocouple can be seen entering the metal at the 
bottom left-hand corner. 


by the chemist, because variations are found even in 
consecutive consignments from the same mine. Care 
must therefore be exercised when efforts are made to 
improve CO, values as undesirable effects can be 
brought about; an example of this being in a chain grate 
boiler where overheating of the furnace can result with 
possible collapse of brickwork. Temperatures must 
therefore be observed and these are considered in a 
later paragraph. A low value of CO, may be caused by 
either incomplete combustion through insufficient air 
or too much air which dilutes the flue gases. In the 
former case, black smoke is frequently produced which 
is indicated immediately on smoke density recording in- 
struments, whilst in the latter case an abnormal rise in gas 
temperatures, particularly at the stack, will be observed. 

Due to stratification in the gas stream it may be 
necessary to sample from several different parts of the 
boiler simultaneously in order to obtain a good repre- 
sentative gas analysis. Boiler losses increase rapidly as 
the percentage of CO, falls, and therefore accuracy in 
measurement is very important. In a boiler where 
the final temperature of the gas to the stack is 250°F, a 
reduction in CO, from 15% to 14% results in the boiler 
efficiency being lowered by 0-3 %. 

In recent years instruments have been designed 
which measure the residual oxygen content of flue 
gases. With this type of instrument greater control 
can be taken of the air required for combustion and, 
since it is always necessary to supply air in excess of the 
theoretical amount, determination of the residual 
oxygen enables the air to be kept to a minimum. 

Closely linked to combustion is temperature measure- 
ment and for gas temperatures this is usually achieved 
by thermocouples placed throughout the boiler gas 
passes although in the combustion and superheater 
zones suction pyrometers are used in order to overcome 
the heating effect of direct radiation which an ordinary 
thermocouple would be subjected to. Apart from their 
use in normal boiler operation, they provide a means 
of detecting fouling and damage to brickwork and 
baffles. For example, in a final effort to extract heat 
from the gases, all air for combustion is passed through 
a preheater which is in effect a heat exchanger. 
Measurement of gas and air inlet and outlet tempera- 
tures gives an indication of the condition of the 
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preheater elements, these being subject to wear by acid 
action from sulphur and water vapour in the gases, as 
well as being fouled by small particles of dust. 

Steam and water temperatures are also of importance 
and again these are obtained by either thermocouple 
or resistance thermometers. The steam outlet tempera- 
ture is obviously important, and the water tempera- 
tures when used in conjunction with gas temperatures 
can be a good guide to the state of cleanliness or other- 
wise of the boiler, particularly the economiser. 

A further aid is provided by the draught gauges 
which measure the pressure of the gases throughout 
the boiler as well as the pressure of the air for combus- 
tion. On a modern boiler upwards of a dozen gauges may 
be found recording pressures above and below atmo- 
spheric. All gauges are calibrated in inches of water 
with full-scale deflections ranging from about 1 inch of 
water to around 20 inches, depending on the design of 
the boiler and the location of *1e measuring point. One 
of the essentials for good combustion is turbulence in 
the combustion zone as this ensures thorough mixing 
with the air of volatile matter, and in the case of 
pulverised fuel, the particles of coal. Knowing draught 
conditions the operator can, if necessary, increase 
secondary or tertiary air supplies without causing the 
flames to impinge locally and create hot spots. Draught 
gauge indications along with gas temperature measure- 
ments will usually give a very good picture of the 
condition of the boiler interior, an increased or decreased 
temperature in one part will more than likely be con- 
firmed by an abnormal draught indication. 

The output of the boiler is obtained by measuring 
the rate of steam flow and is achieved by an orifice 
plate fitted in the main steam outlet. The pressure 
difference across the orifice can be taken directly tn a 
recorder of the U-tube mercury manometer type, or 
applied to a differential pressure transducer fitted 
adjacent to the orifice plate, the electrical output of 
the transducer being taken to the indicating instru- 
ment. Feed-water flow is measured similarly. In both 
cases integrating mechanisms are fitted to the recorders 
since totals are required for efficiency calculations. 

With the inclusion of pressure gauges, automatic 
fuel weighing machines and water level indicators, the 
instruments mentioned so far can be reasonably 
assumed to comprise the basic instrumentation. 

Automatic control, however, is nowincluded asa part 
of boiler equipment. For many years a large number of 
power stations have had an automatic control system 
of some type installed on some, if not all, boilers. Al- 
though these control systems are lacking in many 
respects by modern standards, they have proved their 
worth and contributed to the design and manufacture 
of the complex equipment controlling plant today. In 
some cases the control has been confined to only one 
item such as temperature, but in many power stations 
a complete unified system is installed controlling load, 
combustion and temperature. As mentioned earlier, a 
reduction in CO, from 15% to 14% causes a loss of 
approximately 0-3% in boiler efficiency. In a generating 
station consuming coal at the rate of 20,000 tons per 
week this represents a financial loss of about £240 in 
this time and here the advantages of fitting automatic 
control can be seen immediately. Temperature control 
can also effect considerable financial saving, the graph 
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in Fig. 5 illustrating this. Again it refers to a 60 MW 
1,500 p.s.i. 1,050°F turbine and shows the cost of 
temperature variation on the turbine over a year. Not 
only can a low temperature effect a loss in thermal 
efficiency, there is also the possibility of damage to the 
machine through sudden large temperature variations. 

In common with most other process systems, three- 
term control is applied. Quite often the electrical 
demand on the alternator increases sharply, and under 
these circumstances the value of automatic control in 
maintaining stability of water level and temperature, 
while at the same time operating the. boiler to meet 
the increased demand, can be readily appreciated. 


Other Instruments 

Many other problems arise from power station opera- 
tion, although not necessarily on a day-to-day basis, 
which are worthy of mention since instrumentation 
plays a part in the investigation of causes as well as 
enabling the best choice of remedy to be made. Among 
these problemas are: ultrasonic measurements to deter- 
mine soundness of shafts and castings, internal inspec- 
tion by eddy current methods of condenser and feed 
heater tubes to determine the extent of metal erosion; 
magnetic inspection of turbine blades for possible 
cracks; the use of water-cooled telescopic periscopes 
for observing flame characteristics in combustion 
chambers; and determination of stresses in pipework, 
supports, and pressure vessels by strain gauge tech- 
niques. 


Training of Staffs 

This involves both operating and maintenance per- 
sonnel and is essential where new equipment and ideas 
are brought into use. The field of industrial instru- 
mentation is relatively new, and to help power station 
staffs the Central Electricity Generating Board have in 
recent years organised courses in instrumentation for 
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Fig.5. Cost of temperature variation on a turbine over a year 
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maintenance and operation personnel. These have 
helped operators to a better understanding and inter- 
pretation of the information presented by their instru- 
ments, while at the same time encouraging them to 
believe that information. For maintenance staffs, the 
courses have been designed to encourage better accuracy 
as well as maintenance, thus providing the operator 
with a good service as well as confidence in his instru- 
ments. 


Conclusion 

Although it has not been possible to mention every 
instrument in use in a power station, the object has 
been to show that, along with many other industries, 
the generation of electricity is one in which instrumenta- 
tion has progressed; the importance of instruments 


becoming daily more apparent. The advent of nuclear 
stations has made it quite obvious that the future 
power station staffs will have to rely entirely on instru- 
ments and to this end accurate and reliable measure- 
ments are essential. 
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KDP.10 Data Processing System 


XPERIENCE gained by the English Electric Co. 

in the application of the Deuce computer to 
specific sectors of the commercial data processing field 
led the company to undertake intensive studies to find 
the ideal form wkich such data processing systems 
could take. The projected system must be capable of 
handling, with maximum economy and efficiency, such 
normal problems as market research and forecasting, 
inventory and production control, cost accounting, pay- 
roll, sales and cost analyses, as well as such wider 
matters as statistical surveys and census studies. The 
object was to produce a system which was such a 
substantial leap ahead in concept and design that it 
would set an ‘ultimate’ standard for several years to 
come. 

The machine, which is to be built at the company’s 
Kidsgrove works, is based on a design by the Radio 
Corporation of America, modified to suit manu- 
facturing techniques and operational requirements in 
the United Kingdom and Europe. 

The KDP.10 is a fully-transistorised data processing 
system consisting of a number of integrated units 
covering high-speed store, programme control unit, tape 
selection and buffer unit and a console with associated 
monitor printers and paper tape punch, a paper tape 
reader and high-speed printers. 

The computer of the KDP.10 system is a general- 
purpose, stored programme digital computer which 
handles alpha-numerical information either serially or 
in parallel groups of four characters. An eight character 
two-address instruction code is employed. The first 
character specifies the operation, the next three 
characters specify the first address, the fifth character 
is used for automatic modification of the first and 


DECEMBER 1959 





INSTRUMENT PRACTICE 


second address, and the remaining three characters 
specify the second address. 

The high-speed store is a random access magnetic 
core device which provides storage for programmes and 
data. This memory can be easily expanded to meet 
system requirements within the range of 16,000/ 
260,000 characters. 

The programme control unit is the arithmetic and 
logical control element of the computer which interprets 
and executes the instructions of the programme stored 
in the high-speed store and performs the automatic 
accuracy checks. 

The tape selection and buffer unit A allows for the 
connection of from one to eight tape stations to the 
computer and controls reading from and writing to 
magnetic tape on these stations. Programme instruc- 
tions indicate the appropriate magnetic tape unit for 
input or output. It is important to note that the 
number of magnetic tape units directly controlled by 
the computer may be increased to 62 by connecting 
the tape selection unit B to each of the lines of unit A. 

The console provides for the complete monitoring of 
the operation of the computer and the on-line equip- 
ments. 

The monitor printer is an on-line device, somewhat 
similar to an electric typewriter, which prints on to 
paper from information received directly from the 
computer’s store and is used primarily for programme 
operational control, programme testing and exceptional 
types of output. 

Paper tape punch and tape verifiers are used for the 
original preparation and verification of the system 
coded 7-hole punched paper tape for subsequent input 
into the computer. 
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K.D.P.10 Data Processing Unit—The programme control unit contains the arithmetic and control elements. The high- 
speed store is a random access magnetic core device. The console contains the control and indicating devices. A tape 
selection and buffer unit provides the necessary circuitry for inter-connection of up to eight magnetic tape decks. The paper 
tape reader accepts seven-hole punched paper tape. The monitor printer is an on-line unit, similar to an electric typewriter, 
and prints on to paper simultaneously with the preparation of paper tape. The high-speed printer, using edge-perforated 
paper, produces up to six copies at 600 lines, each of 120 characters, per minute. 


The paper tape reader accepts 7-hole punched paper 
tape and operates at the rate of 1,000 characters per 
second. It provides the high-speed input for initial 
programme insertion, programme testing and the 
insertion of periodically changing constants. 

The main output is from a high-speed line printer 
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operating under the control of the computer and pro- 
ducing up to six copies at 600 lines per minute; each 
line may have up to 120 characters. 

The peripheral equipment includes a card transcriber, 
transcribing card punch, tape reader verifier and ran- 
dom access file. It is important to note here that in 
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many cases it is convenient to use punched cards for 
input and output of data; off-line card/magnetic tape 
and magnetic tape/card converters operating at 400 and 
150 cards per minute respectively are available. 


Accuracy Control 


A number of automatic accuracy controls are built 
in at strategic points and are all designed to prevent 
incorrect information from entering or leaving the 
system. 

Parity checks are carried out on all transfers of 
information within the system, including all magnetic 
tape and paper tape operations. 

“Echo Back”’ signals are created in the recording 
heads when characters are being recorded on tape. These 
are parity checked at the tape unit and used to notify 
the user device (computer or card transcriber unit, 
etc.) that a successful recording has been made. 

A similar ‘““Echo Back” checking system is used in 
conjunction with the line printers. 

The system uses dual recording on magnetic tape, the 
bits of each character together with a timing bit being 
recorded in duplicate in sixteen channels across the 
width of the tape. Either one of the two recorded spots 
for a single bit may be missing and the bit can still be 
read. If a parity error does occur during a read opera- 
tion from magnetic tape a routine is automatically 
entered which causes the tape to be backed-up and re- 
read. The computer will stop if incorrect parity con- 
tinues to be detected after a programme controlled 


number of re-runs and an indication will appear at the 
console. 

All arithmetic calculations are performed in two 
separate ways and the results automatically compared. 
Any discrepancies will cause the computer to stop. 

Any one of nine programme control conditions and 
twelve input/output conditions, automatically sensed, 
will cause the computer to stop. Separate indicators 
show immediately the location of the fault. 


Representation of Data 


Within the KDP.10 system data is handled in 
characters, i.e., as a direct representation of the original 
alpha-numeric information together with a number of 
punctuation and control symbols. There is consequently 
no loss of time or expensive special equipment required 
for conversion into binary notation. The internal 
representation has been chosen to allow complete 
checking of all arithmetic operations with a minimum 
of equipment while giving complete safety against the 
possibility of self-cancelling errors. 

The system is readily adaptable to meet the require- 
ments of both small and large organisations; for a 
smaller concern, wishing to allow for future growth, 
KDP.10 can be built up, unit by unit, in proportion to 
the volume of work demanded of it without altering 
the basic installation. 

The company will deliver the system in mid-1961 and 
is carrying out systems investigations and feasibility 
studies in several branches of industry. 





BISRA Open Days 


HE British Iron and Steel Research Association 

held open days at its London Group laboratories 
at Battersea recently. The Plant Engineering and 
Energy, and the Ironmaking Divisions and the Physics, 
Chemistry and Operation Research Departments are 
all housed at Battersea and examples of many aspects 
of their work were displayed. 


The Tailimarker 


The Tallimarker system has been designed for con- 
veying and recording information in_ steelworks. 
Information in a steelworks flows in two directions: 
details of a customer’s order come from the mill office, 
and details of progress are transmitted back to the 
office where they are used in planning production, 
making up accounts and compiling reports for manage- 
ment. At present this information is usually passed on 
paper chits or by word of mouth—systems which are 
inefficient and consequently expensive. It is for this 
reason that BISRA has developed the Tallimarker 
automatic information handling system. 
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At the primary mill the ingot is rolled, in several 
passes, to a long bloom. This may be cut into as many 
as three shorter blooms at the primary shears. The 
shorter blooms travel on to the section mill to be rolled 
to the required section and gauge. These finished 
sections may be cut by either of two saws, A and B, 
into the lengths ordered by the customer. 

After cutting, the sections are run out on to the hot 
banks to cool. At this stage each cut section must be 
uniquely marked and its full history made available. 

During normal operation there will never be more 
than four ingots between the soaking pits and the hot 
banks at one time. However, it is possible that blooms 
from different ingots could be at the section mill and at 
both saws, so that the information about five ingots 
would need to be recorded at once. To give an ample 
margin of safety, therefore, the Tallimarker is made to 
accommodate six ingots. 

There are eight stages (a to h) along the production 
line at which the Tallimarker must receive information 
and, when necessary, display the information already 
received. 
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Schematic diagram of Tallimarker system 


At the soaking pits the cast number, ingot number, 
quality code number and bloom size required are fed 
into the Tallimarker store, and as soon as the ingot 
is on its way, “ingot out”’ is signalled. At the primary 
mill there are two possible signals, ‘‘accept”’ or “‘reject’’, 
which inform the Tallimarker whether the ingot which 
left the soaking pits has reached the primary mill or has 
been rejected. 

Similarly, when the ingot reaches the primary shears 
it is accepted or rejected, and as each bloom leaves the 
primary shears the “‘bloom-out”’ button is operated. By 
counting how many times the ‘“‘bloom-out”’ button is 
pressed the store registers the number of blooms cut 
from the ingot that was signalled as accepted at the 
shears. At the section mill a further ‘“‘accept’”’ or 
“reject”’ button is pressed in order to register the arrival 
of a bloom, and a second station at this mill is given 
information describing the section being rolled; for 
example, its shape, section and gauge. 

The rolled section may next be passed on to either 
saw, and the pressing of the appropriate station 
“accept’”” button informs the Tallimarker not only 
that the bloom has arrived but at which saw it is to be 
cut. When the last piece of a section leaves the saw 
the “bar finished’ button signals the removal of this 
section from the system. 

While a section is being cut at a saw, the Tallimarker 
store holds the section’s complete history, having 
followed it down the production line from the time the 
parent ingot left the soaking pits. Each time a length 
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is cut from the section, the details in the store are 
relayed to the mill office and recorded in the most 
convenient form; for example, on a teleprinter record, 
punched card, or magnetic tape. The order number and 
the length cut are also recorded, and in addition are 
displayed to the cooling bank operators to assist in 
sorting the bars. After the last length is cut from each 
ingot the information in the store is erased. 


Computer Applications 

BISRA’s Operational Research Department has 
investigated the advantages of installing a computer 
system in a production allocation office. The essential 
processing work in such an office can best be described 
as keeping a large order book up to date. Whenever 
necessary, information must be abstracted from this 
book in order to select suitable orders for the current 
production schedule, or to prepare advice notes and 
invoices. Cuts in office personnel to about one-third 
have been shown to be possible with the introduction 
of a computer system—only single shift operation need 
be anticipated and even then it would be unlikely that 
the computer would be fully utilised. 

Investigations have been carried out by the Opera- 
tional Research Department of BISRA to try to reduce 
the waste at the hot saw in a rolling mill. It has been 
found possible to feed the lists of customers’ orders into 
an electronic computer, so that when the length of the 
good section available is fed into it by the operator, the 
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machine will select the best combination of lengths to 
be cut. 

The problem of measuring the length of good section 
to the accuracy required is at present not solved very 
satisfactorily. The system could work quite well if the 
length were visually determined from a scale painted on 
the roller table, but methods for measuring the length 
automatically and relaying it to the computer are being 
developed, and when completed should enable the whole 
procedure to be made independent of manual operation. 
In a mill equipped with automatic saw bench length 
setting equipment the setting of the saw will be con- 
trolled directly from the computer; in other mills, the 
lengths selected by the computer will be displayed on a 
screen so that the sawman will be able to cut the lengths 
computed. 

Trials of the selection process have been carried out 
on the BISRA Pegasus computer using actual works 
data. The wastage was found to average about 0-25 
per cent when considering a maximum of five orders at 
atime. In practice, however, saws do not cut accurately 
to the nominal length, and tests have shown that a 
further 0-25 per cent must be allowed to cover against 
short lengths. Thus an average saving of about 1 per 
cent is possible with currently available equipment, so 
that with two computers (one for use as a standby when 
the other is being repaired or serviced) the annual 
saving in a 5,000 tons per week mill would be at least 
£50,000, even if the computers were depreciated over 
five years. 


Instrument Section 

Instruments in the steel industry for process control 
such as pyrometers, flowmeters and pressure gauges are 
well established; suitable instruments for product 
control, especially continuous control of dimensions of 
rod, strip and forgings and surface finish still need to be 
developed to help improve quality. Two optical strip 
width meters have been developed by BISRA, one of 
which was described in Instrument Practice, March, 
1959, p. 277. 

The continuous measurement of the reduction in 
gauge in the temper rolling of strip is still an unsolved 
problem. One approach is to compare the speeds of the 
strip before and after rolling; the increase in speed is, 
of course, directly proportional to the percentage 
reduction in gauge. Magnetic methods of measuring 
strip speeds have been tried but were found too sensitive 
to up-and-down movement of the strip in the neighbour- 
hood of the measuring instruments. 

BISRA is now developing a new method in which two 
photo-cells are sited on two illuminated spots on the 
strip surface. The two spots being a fixed distance apart 
and lying along the passline. Small irregularities in the 
light reflected from the strip surface give rise to a 
pattern in the output of the first photo-cell. After an 
interval of time, depending on the distance apart of the 
two photo-cells and the strip speed, another similar 
pattern appears in the second photo-cell. Thus, if the 
output of the first photo-cell is delayed (e.g., on a tape 
recorder) and then added to the second photo-cell signal, 
a maximum combined output will be obtained when the 
delay time introduced is equal to the time for passage 
of a point on the strip surface between the two 
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photo-cells. From this delay time, and the known 
distance between the illuminated spots, the strip speed 
can be readily calculated. 

A bar-section meter has been designed to measure 
simultaneously four diameters of hot solid bar at 45° 
intervals across the section while it is moving at high 
speeds. This information is valuable not only for 
checking that the section is being rolled to the specified 
size, but also for early detection of such defects as 
finning. 

The water-cooled viewing head forms images from 
the opposite edges of the bar across each diameter to be 
measured. These images are combined in a single field 
of view, and are magnified and transposed so as to point 
towards each other. The instrument thus shows four 
parallel bands of light representing the four diameters 
measured. Each nominal diameter of the bar is set on 
the instrument by a micrometer adjustment; if this 
corresponds to the diameter being viewed, then the 
appropriate band is continuous across the field of view, 
ie., the fact that the edge images have been brought 
to coincidence in any band indicates that the diameter 
is as set. If there is a gap in the middle of the band the 
diameter is less, while a bright central zone caused by 
the images overlapping indicates that the diameter 
is greater. First experiments show that deviations in 
diameter of about 0-005 in. can be detected. 

The instrument is designed for mounting on a mill 
run-out table, the viewing telescope being offset to give 
convenient access. Guide rolls on the work-piece are 
necessary to keep it from vibrating when in the field 
of view. 

The dimensions of large hot forgings cannot easily be 
measured by manual contact methods, since they are 
too hot (e.g., 1,100°C). BISRA is therefore developing 
an optical caliper that can be used from a distance of 
about 15 ft. 

Each end of the forging is viewed through a prism. 
The two prisms are mounted on adjustable carriages; 
they can then be moved along a base line until the 
distance between them is equal to the distance between 
the ends of the forging. The images of the edge of the 
forging are combined in a single field of view, and are 
transposed so as to point to each other. When the 
edges of the two images coincide the prisms are correctly 
adjusted; if the images overlap or fail to meet, the 
prisms are incorrectly adjusted. The inclusion of a 
“‘telecentric” optical system ensures that accuracy is 
unaffected by distance between the instrument and 
forging. 

The base line carrying the prisms is fully adjustable 
to allow the forging to be viewed from any direction. 
The image can be presented on a closed-circuit television 
screen and this has the advantage that the operator can 
view it from any convenient position. 


Control Engineering 

A large number of steelworks operations are now 
carried out by remote control. For higher productivity, 
improved product quality and greater reliability there 
appears to be more scope for hydraulic control systems. 
The hydraulic automatic gauge control system for 
rolling mills is an example of this. 


(Continued on page 1257) 
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Leo computing system 


By R. H. WILLIAMS, A.I.B., F.Inst.D. 


Managing Director, Computer Consultants Limited 


Computers and the Electronic Office 


Part 6. 


Introduction 

ITH the ever-growing volume of business which 

the companies of the Imperial Tobacco 
Organisation have to cope with and the general overall 
rising cost of catering for this growth, the directors 
early in 1956 turned their thoughts towards making 
use of electronic computers to carry out some of the 
administration and general office procedures. 

During the war years, Mr. W. S. J. Carter, the sales 
director of the W. D. & H. O. Wills branch of the 
Imperial Tobacco Company Limited, had a personal 
interest in the development of electronics in other 
fields and was, like some of his counterparts in America, 
interested in making use of this medium for office work. 

Like many other companies, the organisation carried 
out enquiries both in Britain and America to ascertain 
what equipment was available and which equipment 
was likely to best suit their needs. 

During the visits they paid to America they saw 
procedures and organisations which were of interest, 
but they did not feel that any of these were in themselves 
outstanding enough to justify further concentration of 
study of American procedures, but rather that they 
should find out what was available nearer home. 

In Britain they found that developments on com- 
puters had reached a stage where several companies 
were able to say that they hoped to have equipment 





1254 


INSTRUMENT PRACTICE 


A case history of a computer installation 


available in two or three years’ time, which could 
quite probably meet their requirements. The only 
company which was able actually to offer equipment 
which was already in use for somewhat similar purposes 
to their requirements was Leo Computers Limited, 
which is a subsidiary of the J. Lyons organisation. 

An early detailed examination of the equipment 
which Leo Computers had to offer did however show 
that the existing system would not be quite adequate 
and there would have to be additional equipment and 
features incorporated. In particular, more internal 
storage space was required, and preliminary enquiries 
showed that this storage space could be made available 
in collaboration with Ferranti Limited, by the introduc- 
tion of two additional magnetic drum units capable of 
storing about 100,000 alphabetic or numeric digits. 

In addition, fast alpha-numeric printers were required 
to deal with the considerable volume of printing for 
despatch documents, invoices and statements. It so 
happened that the Imperial Tobacco Company had 
already placed one of the earliest orders for Powers 
Samastronic printers, and Leo Computers were asked 
to link these. The link was carried out with notable 
success and the quality of printing has steadily improved 
as modifications have been carried out to the printing 
mechanism as a result of operating experience. The 
quality is still perhaps not so high as that associated 
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with normal type-face printing, but it is certainly 
adequate and is continuing to improve as further 
changes are made. 

Many organisations are understandably somewhat 
apprehensive about installing a completely new system, 
which may not be fully tried. The W. D. & H. O. Wills 
branch of the Imperial Tobacco Company, however, 
took the somewhat unusual step on this occasion of 
volunteering, and in fact asking their parent company 
to be allowed to act as guinea pigs in this experiment. 

Experiment it indeed was from the point of view of 
their management, and it was this outlook, with the 
understanding which accompanied it, which in the early 
days of the work helped those responsible very con- 
siderably in their day-to-day activities. 


Organisation of the Company 

The company had built up over the years excellent 
customer relationship based on tradition to some 
extent, and had as part of its normal activities, and by 
means of positive customer relationship, established 
certain procedures which were helpful, as regards to 
organisation, both to the manufacturer and to his 
customer. 

Among these were two important factors: one was 
the regularity with which their representatives called 
to collect new orders and cash due in respect of previous 
deliveries ; the other was the paper work and order form 
design. This was such that the respresentative and the 
customer could readily decide on the order for fresh 
supplies, and furthermore could order them in such 
a way as to take full advantage of the manufacturer’s 
best terms of business. 

The firm of W. D. & H. O. Wills has a total of some- 


thing over 100,000 regular customers in the U.K. anda . 


feature of their trade is that normally the majority of 
customers order fresh supplies on each occasion when 
called upon by the representative. Approximately 
40,000 are dealt with directly by the Sales Offices of the 
firm at Bristol. The representatives call regularly every 
five weeks and these regular dates of call are known 
in advance, and have previously been systematised into 
a coded pattern. 

Another peculiarity of this business is that with a 
range of about 320 items, it is very seldom that any 
item is out of stock. Goods are despatched to customers 
by standard methods which are governed principally 
by the quantity of goods ordered, and the area in which 
delivery is required. Goods may be despatched either 
by goods train, passenger train, post or local van 
delivery. 

The normal terms of business of the company is that 
one period of five weeks’ credit is allowed in respect of 
goods supplied. 

To those readers who have studied computer pro- 
cedures the peculiarities and requirements which have 
been outlined above must surely present an ideal pattern 
for computer working. The fact is that these terms and 
arrangements for conducting their business had made 
it possible for this organisation to establish its business 
relationships, originally by manual methods and 
latterly by making use of Burroughs keyboard equip- 
ment, and they had and always could be relied upon to 
despatch goods promptly—the majority on the same 
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date as the orders were received by the office con- 
cerned. One thing, therefore, was most apparent— 
that if computers were to be installed, no system would 
be acceptable which would not meet up to this high 
obtainable standard. 


Computer Installation 


Having taken a decision, in principle, in 1956 to 
install a Lyons Electronic Office, the company then 
established a team of its own on a joint basis, and com- 
posed of two members of the O. & M. department of the 
Imperial Tobacco Company and the O. & M. officer of 
W. D. & H. O. Wills, Mr. W. I. Allen, who later took 
complete charge of the installation. 

The early studies made by this team showed that the 
plans that they had in mind appeared practicable. The 
order, which was placed for a Leo computer in January, 
1956, contained a “‘break”’ clause which stated that the 
computer had to be acceptable to the investigating 
team. Work was proceeded with, and the computer 
proper was installed in September, 1958, after extensive 
trials in London and a demonstration to the company’s 
board of directors and accepted very shortly afterwards. 

It was realised at an early stage that one of the major 
tasks facing the organisation would be the smooth 
transfer from existing systems to the computing 
system and considerable thought was given to the 
method by which this could be accomplished. 

The sales areas were already grouped into six 
districts. Plans were made to take over each of these 
districts in turn, and in turn again to take over a 
“dated” period of each district each day and each week. 
At the same time, in order to ensure continuity of 
smooth customer relationship, it was arranged that the 
work which was being taken over should continue to be 
done on existing equipment and run “‘in parallel’ with 
the new system, until the five week cycle was completed 

The changeover of the first district started in 
January, 1959, and at the end of five weeks the first 
district had been completely transferred. The work was 
literally being carried out twice, in order to check the 
correctness of the computing techniques. In practice, 
the errors and differences found between the two 
results produced were found to be errors which arose 
from the original existing methods. 

So confident was the team in the ability of the 
computer to carry out the work for the changeover for 
the second section that it was decided to dispense with 
this duplication of effort entirely, and the changeover 
proceeded far more rapidly and smoothly for the second 
district than it had ever done with the first. 

The changeover was in fact still continuing at the 
time of writing this article and the complete change was 
finished by 13th October, 1959, which was shortly 
before the end of the current financial year of the 
company. It will have taken in all a period of some ten 
months. 


Procedures Handled by the Computer 

The procedures which have been taken over relate 
entirely to the receipt of orders, the despatch of goods, 
the preparation and despatch of invoices, the prepara- 
tion and despatch of statements, the receipts and 
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collection ot cash and the accounting stock control of 
stock on hand. 

At a later stage it is intended to use the figures 
prepared as a result of this work for analysis purposes 
for the guidance of management, but it is interesting to 
note that on this occasion the computer user concerned 
has concentrated on a “‘bread and butter’’ approach to 
the use of his equipment and has not gone in for some 
of the more sophisticated but doubtful reasons which 
are sometimes put forward to justify the use of com- 
puters. 

Also, it is considered at this period in time, that the 
payroll of the firm can be carried out quite effectively 
with existing procedures. It is however eventually 
contemplated that spare computer time will be used for 
payroll computation as a secondary effort. 

It must not be assumed that the firm did not place 
any importance on the necessity of producing adequate 
analysis figures for the use of management, but they 
felt that these figures must be those which management 
really required, possibly on an exception basis, rather 
than merely the production of figures for the sake of 
producing figures. 

Also, without the production of the documents 
relating to the procedures mentioned earlier, intelligent 
use is already made of figures which are automatically 
produced by the computer. For example, on the order 
form sent to the representative, which indicates among 
other things the amount of cash to be received from the 
customer, there is also given detail of that customer’s 
purchases, period by period, for the previous four 
periods, so that the representative may use his judgment 
as to what suggestions he should make to the customer 
as to future purchases. 


Day-to-day Procedures of the Firm 

The day-to-day procedures which are carried out by 
the firm upon the receipt of an order from the customer 
are traced in the following paragraphs, with a certain 
amount of simplification. 

About 50 per cent of the orders are received through 
the manufacturer’s representatives and the remaining 
50 per cent are received directly from the customer, the 
majority on the manufacturer’s pre-printed order form. 
Arrangement had been made however within the organi- 
sation to cater for orders received in any way which a 
customer may choose to use. 

The mail is received through a special Post Office box 
number and is normally opened by 7-30 a.m. each 
morning. 

The majority of the travellers’ orders do not require 
any editing. The other orders are given a cursory 
examination and any serious exceptions are placed on 
one side for special attention at a later time in the 
morning, when they will not have delayed the pro- 
cessing of the main batch. 

As stock is always normally available, there is no 
necessity when processing each order to enquire about 
the availability of stock. 

The orders are then taken to the tape punching room 
where they are transcribed on to punched paper tape 
using a modified Creed Paper Tape Perforator, type 
number 7 P/N. 

The tape produced by this machine is fed directly 
into a specially designed tape comparator, built jointly 
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by Creed & Company and Leo Computers Limited. For 
the sake of clarity the first tape is a white one. The 
verified tape, which is prepared by another girl who 
perforates exactly the same information, making 
necessary corrections and adjustments, is coloured blue. 
Only blue tapes are processed by the computer. 

Any cash received is indicated on the order form 
itself and is taken into the system by recording it along 
with the other information on this original order tape. 
Some cash is sent directly to the firm without orders 
and on these occasions special tapes are prepared and 
balanced with the Cash Department. 

The traveller pays the cash he collects, directly into 
the firm’s banking account. The other cash is balanced 
by the firm’s Cash Office and part of the following 
computer procedures means ensuring that the amounts 
processed by this system and the amount received are 
reconciled and agreed daily. 

It is interesting to note that in practice little diffi- 
culty is encountered in effecting this reconciliation 
which normally covers something in the order of several 
thousand orders per day. 

It is possible, by dealing promptly with the receipt 
of mail and the preparation of input tapes, to start pro- 
cessing the work on the computer by about 8-15 a.m. 
each day. 

As a result of this, it is possible to commence printing 
invoice sets on a Samastronic Printer. These sets 
each consist of four parts, each part of which is divided 
into two portions. When split into their various parts 
the following documents are available: 

(a) Invoice for despatch to the customer 

(b) Office copy retained for filing 

(c) Up to four packing notes per order covering the 

despatch of goods from four warehouses 

(d) Contents note for insertion with the goods. 

Each of these documents contains a_ reference 
number which relates it to a particular customer. The 
customer’s name and address is not produced by the 
computer as in this system this would be an uneconomic 
method of arranging the work, due to the very large 
amount of additional storage space which would be 
required. Also, under the system devised by Wills, the 
other ancillary documents, e.g., labels and consign- 
ment notes, are produced at the same time. If the com- 
puter was automatically producing the name and 
address it could also produce these ancillary docu- 
ments, but not as cheaply. 

The system at present used for adding the customer’s 
name and address is by means of Addressograph plates. 
At the same time as the name and address is added to 
the documents mentioned earlier, the necessary 
number of labels are prepared, together with railway 
consignment notes, etc., on the special carrier’s forms 
which are required for a particular method of despatch 
at a variety of points. 

As soon as these despatch documents are ready, they 
are rapidly sent to the warehouse, the goods are packed 
and sent off promptly. 

All orders are normally dealt with by the warehouse 
the same day as received with a very small amount of 
exception, which is cleared the first thing the following 
morning while the next day’s despatch papers are being 
prepared during the first hour or so of the day. 
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Having dealt with the work described, the computer 
is then free to prepare statements and advices to custo- 
mers, together with a fresh order form for the use of the 
firm’s representative when he next calls. As mentioned 
earlier, this order form gives full details of the 
customer’s orders for the previous four periods. 

The installation of any computing system inevitably 
produces its crop of difficulties, but it would not be 
stretching the truth to say that the installation of this 
particular computer went remarkably smoothly. The 
equipment itself was brought into a fully commissioned 
state within 3-4 weeks of delivery and, as the main 
daily despatch and invoicing programmes had been 
fully tested in the Leo Computers works, it was able 
to start on parallel running very soon indeed after the 
packing cases arrived at Bristol. On certain occasions 
there was over optimism and under estimation of time 
required, but by and large the calculations of the team, 
as witnessed by the present success of the operation, did 
average out between the under and over estimating. 


Maintenance Drills 

Any large data processing system working for long 
periods of time can never be completely free from 
breakdown. This particular installation, at the moment, 
normally averages fifteen hours a day. A computer 
which is “‘on the air’ for 90 per cent of its time when 
used for commercial work is generally regarded as 
acceptable. Leo at Wills works at times as high as 
98 per cent—99 per cent and the average is of the order 
of 95 per cent effective time. This must inevitably 
contribute to the high success of the operation and 
emphasises the necessity of the effective preventative 
maintenance drills that have been worked out and the 
high efficiency of the maintenance teams themselves. 

However, it would be foolhardy to design any system 
which is called upon to meet the very tight timing 
schedule outlined above, without providing some system 
which the organisation could fall back upon in the event 
of complete and lengthy breakdowns. Indeed, on one 
occasion, a stoppage which lasted eight hours occurred. 
This breakdown, which arose in the newly devised 
drum system—of which Wills were the first users in a 
Leo assemblage—followed a prolonged period of high 
reliability. 

In order to meet this kind of stoppage it has been 
arranged that one of the cards processed and produced 
by the computer can be processed on equipment where 
the detail is transcribed into a readable ledger form. 
These cards are then filed and are available to be re- 
ferred to in emergencies. Apart from this emergency 
availability, this method does present a random method 
of referring to details concerning a customer’s account, 
when certain circumstances require this to be done. 

The bulk of the original programming was carried 
out by the Leo organisation and it was found necessary 
to engage additional staff to form a nucleus of pro- 
grammers for Wills itself. These new programmers 
joined the existing Leo team and then returned to 
Bristol to become the programming section of the Wills 
organisation. 

They produced, jointly, programmes which enabled 
the work outlined to be carried out, but these pro- 
grammes can still be streamlined and improved upon for 
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many years to come as more sophisticated and better 
ways are found of carrying out the procedures. Pro- 
grammes have not yet been written for some pro- 
cedures which are to be carried out on the computer at 
a later date. 


Benefits of Computer Installation 

Finally, we have to define what benefits, if any, have 
in fact been obtained by making use of the computer. 

On existing figures there is a measure of financial 
saving. As there will be little increase in the overhead 
expense of operating the computer on a third shift, it is 
anticipated that this will be much greater as more and 
more work is finally given to the system and existing 
work speeded up as economies are made in the pro- 
grammes themselves. 

Additionally, with sound fundamental planning and 
programming, the tangible saving which was touched 
on earlier in this article on the provision of more 
figures for management for the more effective control 
of sales will become a reality and will probably in 
itself be a very vital justifying factor. 

(This article concludes the series on ‘“‘Computers and 
the Electronic Office.’’) 





(Continued from page 1253) 


In the hydraulic system, which is being designed in 
the first place for the BISRA 14 in. experimental mill, 
the roll load is controlled by varying the force exerted 
by double-chambered, hydraulic capsules inserted one 
each side of the mill between the screws and the top 
chocks. 

Each dual capsule contains a large (primary) and a 
small (modulating) chamber. Deformable rubber bonds 
connecting the two halves of each capsule seal off the 
chambers from each other and from the atmosphere. 
The primary chamber is connected to a storage vessel 
and filled with fluid to form a liquid spring, resisting 
compression of the capsule and providing an energy 
store. The primary chamber provides the major part 
of the roll load and the modulating chamber provides an 
additional load which can be controlled. 

Variations in the roll gap cause relative movements 
between the two halves of the capsules and these move- 
ments are transmitted mechanically to the spools of 
the control valves. Compensation has to be made for 
the deformation of the mill components under load. 
This is done by a pressure transducer which gives a 
mechanical output proportional to the load and resets 
the linkage to the control valve. 

A constant pressure system maintains a 5,000 lb/ 
sq. in. oil supply to the control valves each side of the 
mill. 

Preliminary tests on the capsules and pressure vessels 
were made in the 14 in. mill, using a flying micrometer 
as a means of measuring gauge and an electro-hydraulic 
valve for control. The present tests are being made in a 
simple press to simulate variations in incoming strip, 
to test both the hydraulic system and the mechanical 
linkages, before installing the complete system in the 
13 in. mill. 
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Circle 99 for further information 


LEEDS NORTHRUP 


SERVO KIT 





HE Leeds Northrup Servo Kit, which is now offered 
for sale as a separate unit, is identical to that which 
has been fitted, for many years, to our well-known 


Speedomax range of Recorders. 


T comprises a 4-stage Resistance capacity coupled 
Amplifier which has in its input circuit a synchronous 
converter ‘“‘chopper”’ which converts the D.C. signal to an 
alternating current signal at mains frequency, tdgether 
with the Servo Motor and the necessary terminal blocks 
and plug connectors for the amplifier, and spare parts. It 
can be used in a variety of Servo Mechanisms where a 
D.C. input is available for the Amplifier and a Motor of 


this size is suitable for driving the mechanism itself. 


Write now for full details 











INTEGRA LEEDS & NORTHRUP LTD. 
183 BROAD STREET, be BIRMINGHAM, |5 
Telephone: MIDLAND 1453/4 Telegrams: FLOMETER, BIRMINGHAM 





British made in Birmingham 
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Top-it-up 

TuIs unit is designed for the provision of 
solid-free water for sterilisers. Its purpose 
is to prevent deposits on syringes and 
surgical instruments during sterilisation. 
Essentially this deioniser consists of a 
plastic base with tap water inlet and a 
mixed-bed exchange cartridge with top 
outlet for the purified effluent. Once 
connected to tap, the Top-1T-up provides 
solid-free (deionised) water instantly at 
tap speed. 

Effluent costs are negligible. Exhaus- 
tion point is shown by a colour indicator. 
The Elgalite cartridge service applies to 
this unit. 

Cost of the Top-1t-upP: £28 Os. 0d. 

Circle 1 for further details. 


Short-circuit-proof Transistor 

Power Supply 

THE AS.870 stabilised transistor power 
supply has a maximum output of 30 volts 
at 3 amp and is rated for continuous 
operation at temperatures to 35°C. It 
is provided with switched decade type 
controls which permit instant setting of 
output voltages to within one-tenth of a 
volt throughout the 30 volt range. 

The combination of very low d.c. source 
resistance and an inherent high stability 
factor ensures output voltage deviations 
of less than 20 millivolts when switching 
from zero to maximum load conditions (or 
vice versa), even in the presence of con- 
current mains variations of up to +7%. 

The AS.870 power supply is provided 
with two independent overload protection 
systems which assure complete protection 
for the unit under all operational condi- 
tions. A sensitive circuit breaker protects 
against normal overloading, while a special 
monitor/blocking circuit provides instant 
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protection should the output be directly 
short-circuited. 
Heat sinks have been designed to ensure 


that the semi-conductor elements are 
always operated well below their maximum 
ratings. 

A floating output technique provides 
full isolation from both chassis and earth, 
which allows two or more units to be 
series connected for increased maximum 
output voltage, with no degrading of 
specified performance capabilities. 

Circle 2 for further details. 


Electric Motor for Vibrating Drives 

AN electric motor specially designed for 
vibrating drives, the first of its type to be 
made in the United Kingdom, is being 
produced jointly by The English Electric 
Company Limited and the Grantham 
Electrical Engineering Company Limited. 

The completely self-contained unit pro- 
vides a reliable drive by eliminating all the 
mechanical parts associated with an 
eccentric shaft arrangement. Vibration 
is generated by out-of-balance weights at 
either end of the motor which can easily 
be adjusted by single bolts to give the 
required output. 

It is of robust construction, having 
heavy duty bearings with special features 
to deal with out-of-balance loads. Tests 
have shown that a bearing life of many 
thousand hours can be expected. The 
bearings are lubricated for life. 

The motor is totally enclosed, dustproof 
and weatherproof. The frame is of nodular 
cast iron, with integral feet, and the shaft 
is of high tensile steel to withstand the 
high centrifugal forces to which it is 
subjected. 

Because of its vibrating motion, the 
motor must be mounted on a resilient 
base. Operating at 1,500 r.p.m. synchro 
nous speed, it has a power output of up to 
7,500 lb centrifugal force, or 10,000 lb at 
3,000 r.p.m., which is ample for all appli- 
cations at present envisaged. The motor 
is operated from a 3-phase, 50-cycle 
supply at 110-650 volts. Greater outputs 
and other supply frequencies can be pro- 
vided for. 

It is built to B.S.2613, having Class “E”’ 
insulation on the windings, which permits 
a temperature rise of 65°C in a surrounding 
temperature of 40°C. 

It can be used wherever a vibrating 
motion is required. Typical examples are 
drives for conveyor, screening, hopper and 
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continuous drying systems (especially 
those for dealing with loose material in 
bulk quantities), tamping equipment 
(e.g., for pre-cast concrete) and machines 
for breaking or grinding down material 
into smaller parts, from materials as heavy 
as granite to those as light as plant 
leaves. 
Circle 3 for further details. 


X-ray Equipment for Aircraft 
Inspection 

THE apparatus consists of four main parts: 
the extended rod anode tube; a high 
voltage generator (which can be used at 
up to 150 kV when deep penetration 
X-rays are called for); a control table 
incorporating all control, regulating and 
measuring instruments; and a_ water 
cooling pump for the head of the rod. The 
rod anode can emit X-rays at 360 degrees 
and will operate in a space approximately 
5-9 in. wide. 

Circle 4 for further details. 


Portable Background Monitor 

A NEW lightweight portable monitor 
(Type PNI.1072) has been designed and 
developed by Plessey Nucleonics Limited, 
of Northampton, for the measurement of 
background radiation. 

Detection is accomplished by a built-in 
halogen-quenched Geiger Miiller tube with 
measurement on a transistor ratemeter 
giving direct reading of dose rate on a 
24 in. scale moving coil meter. The instru- 
ment has a range of from 0 to 3 milli- 
roentgens per hour on a two decade quasi- 
logarithmic scale, with a minimum scale 
calibration of 30 microroentgens per hour. 
The unit is powered by a 9 V dry battery 
and weighs 8 Ib. 

Circle 5 for further details. 
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“Eel” Quantitrator 

Tuis is designed to meet the requirements 
of all those concerned with the complexio- 
metric titration of large sample volumes. 
The instrument, which incorporates a 
magnetic stirrer, plugs into the ‘Eel”’ 
Unigalvo Type 20 on which readings are 
indicated. 

A burette clamp and support is also 
available. Provision is made for the intro- 
duction of different filters from the 
spectrum range and beakers varying in 
capacity from 25 up to 600 ml. may be 
mounted on its platform. 

The instrument will be of particular 
interest to analysts concerned with the 
water hardness test in accordance with 
British Standard Specification No. 2690. 

Circle 6 for further details. 


Data Monitoring and Logging 
Equipment 
THIs equipment has been designed for use 
with continuous process plant, to monitor 
automatically information regarding plant 
performance. It will detect faulty condi- 
tions should they occur, or log the data 
for research and development purposes. 

The input signals which are derived 
from thermocouples, pressure transducers, 
flowmeters, etc., are scanned repetitively. 
The voltage representing each input para- 
meter, after amplification, is compared 
with a pre-set upper and lower limit. In 
the event of any parameter departing 
outside the pre-set limits the condition is 
detected and aural and visual warning 
given. The faulty parameter is digitised 
with three decimal digit precision (an 
accuracy of 0-1% full scale) and 
recorded by an in-line printer, or tape punch 
which also indicates the identification of 
the parameter and the time of the faults. 

The equipment can also log all the data 
at pre-determined time intervals on 
demand, or continuously. 

Circle 7 for further details. 


Data monitoring and logging equipment 
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MG.300 Rate Gyro 
THE rotor is driven by a hysteresis motor, 
synchronous at 24,000 r.p.m., and is 
energised by 26 volts 2-phase at 400 c/s. 
The motor stator can be wound to suit 
other supply voltages, but with the above 
supply the power consumption is 2-5 watts 
at a power factor of 0-5. The motor is 
sealed in an inner cover through which 
the motor leads pass via a glass-to-metal 
seal. The rotor itself was designed to have 
as large as possible a ratio of polar moment 
of inertia to imertia about a diameter, in 
order to give the gyro good frequency 
response characteristics. The angular 
momentum is 9-6 x 104 gcm?/sec 

The spring unit with its pick-off arma- 
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ture attached also takes the place of the 
normal gimbal, as the rotor assembly is 
completely supported by it. The spring is 
extremely stiff in all planes, while allowing 
rotation about its axis, so that acceleration 
forces on the rotor assembly produce 
negligible errors in output. The pick-off 
armature is riveted to the spring end plate 
and is also used to limit the angular move- 
ment of the spring. 

The pick-off is a variable reluctance 
bridge with four poles and is normally 
energised with 2-4 kc/s, 80 volts (mean). 
The current taken by the pick-off is 55 mA. 

The gyro has an undamped natural 
frequency of 140 c/s. Damping is provided 
by silicone fluid which fills the gyro apart 
from the sealed motor compartment. The 
gyro is normally operated in ambient 
temperatures between 20°C and 100°C 
which gives a damping factor variation of 
between 0-8 and 0-13. The gyro, however, 
will operate down to a temperature of 

70°C. 

Circle 8 for further details. 


Lunrao Standard Rack 
THE Lunrac is rigidly constructed from 
10 gauge formed steel sections. 

Made to a depth of 19 in. for standard 
panel mounting, it is available in single or 
multi-bay assemblies. Hinged rear door 
and quick release side panels make for 
easy accessibility and the rack may be 
floor mounted or on castors. 

The price is £38 10s. 0d. 

Circle 9 for further details. 


MV 300 Accelerometer 

THE MV 300 accelerometer has a sensitivity 
of 25 volts full-scale output, and thus has 
wide application in telemetry and vibra- 
tion work. A selection of models is now 
available whose sensitivities range from 
0-5 to 8-0 volts per G when working into a 
0-5 megohm load, with natural frequencies 
from 137 to 34 c/s. 

The seismic mass of the instrument is a 
laminated armature which forms the 
moving part of a differential transformer 
a.c. pick-off. The armature is supported 
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by a leat spring system, geometrically 
similar to Watt’s straight line mechanism, 
which ensures rectilinear motion for the 
centre of gravity and virtually eliminates 
cross coupling errors and the effects of 
transverse accelerations. The overall 
hysteresis is less than 0-7% of the ampli- 
tude and cross coupling errors are less 
than 0-2%. Stops, capable of withstanding 
very high shock loads and sustained over- 
loads of the order of 100 G, are fitted. 

An internally mounted demodulator and 
filter unit, potted in epoxide resin, is fitted 
and provides a d.c. output voltage with 
low ripple content. 

The instrument is intended for use 
between —60°C to + 100°C, but is tested 
beyond these limits during manufacture 
to determine the stability of the zero 
error. The maximum zero error is 1-5% of 
full scale and its maximum temperature 
coefficient is 2-5 mV/°C. Normally a 
sensitivity tolerance of +5 per cent is 
adequate, but for special purposes this 
figure can be reduced. The temperature 
coefficient of sensitivity is less than 
0-02% /°C. 

Provision is made for the adjustment of 
both zero error and sensitivity externally 
should the instrument suffer accidental 
damage; this simplifies repair work, the 
case being a completely soldered unit. 
These adjustments are performed by 
changing the values of miniature fixed 
resistors. 

Circle 10 for further details. 


Shadomaster Protractor 

THE vernier protractor is for use with the 
standard Shadomaster projectors, models 
VMP, CRP and CRP Mk. II. It consists 
of a rectangular cast frame 15 x 12in. with 
a rotatable circular screen 9} in. diameter 
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Shadomaster measuring protractor 
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In use, the normal etched glass screen is 
lifted out of the projector screen frame 
and replaced by the protractor. An adjust- 
ment is provided so that the protractor 
may be set parallel with the traverse of 
the workstage. 

Circle 11 for further details. 


Electronic “Building Bricks” 


MULLARD EQUIPMENT LTD. has introduced 
a comprehensive series of electronic sub- 
assemblies designed as standard “building 
bricks’’ for the construction of industrial 
control systems, digital computing ele- 
ments, data processing equipment, 
measuring systems and other equipments 
based on digital circuit techniques. 

Two ranges of sub-assemblies are avail- 
able: ‘“‘Norbits’’ and ‘‘Combi-Elements”’ 

The range includes all the appropriate 
circuit elements for the construction of 
machine tool and transfer line controls, 
factory safety systems, automatic lift 
controls, sequential programming systems 
and so on. 

To ensure a high standard of reliability 
both the ‘“Norbits’’ and ‘‘Combi- 
Elements’’ are transistorised throughout. 
They reduce power consumption, simplify 
the problems of heat dissipation and avoid 
the need for high voltage sources. Both 
types of sub-assemblies are, in fact, 
designed for operation from 24 V supplies, 
derived if necessary from batteries. 
“Norbits’’: Building Bricks for Industrial 
Controi Systems 

“Norbit’’ building bricks are specifically 
designed so that the entire planning and 
construction of an industrial sequence 
control system can be carried out by the 
firm's plant engineer with no more than a 
very general knowledge of electronics. 

Their assembly into complete systems 
has therefore been reduced to the simplest 
possible terms. The units have long fiving 
leads so that inter-connections may be made 
without intermediate tag-panels of addi- 
tional wiring, and using solderless clinched 
joints. Channel units, equipped with 
terminating blocks for input and output 
connections, are provided on which a 
number of Norbits may be mounted by 
single screw fixings. Comprehensive data 
are supplied with every unit which give, 
in addition to a general introduction on 
the use of Norbits, detailed information on 
performance, function and _ operating 
characteristics. 

The basic Norbit unit is a transistor 
switching element which, in the interests 
of simplicity and flexibility, has been 
designed for use as an AND or an OR 
circuit, depending on the manner of con- 
nection. On receipt of information from 
the machine's limit-switches or other input 
sources, this switching unit performs the 
necessary logic operations and delivers 
signals in the correct sequence to a suit- 
able output unit, which in turn activates 
the transducers governing or monitoring 
the functions of the machine. The basic 
unit measures 2} x 1% x 4} /in., and 
twelve can be accommodated on a single 
channel. 

A number of output units of various 
ratings up to 150 watts are available for 
operating contactors, electromagnetic 
clutches, solenoids, etc.; other units 
include a counter, and a timer with a range 
of 0-60 sec. 
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“Combi-Elements’’: Building Bricks for 
Digital Systems 

The range of Combi-Elements includes 
flip-flops and other multivibrator circuits, 
pulse shapers, gate circuits, amplifiers, and 
emitter follower circuits. 

Each circuit is hermetically sealed in a 
small plastic case measuring only 2:1 x 
0-94 x 0-39 in. and designed for quick, 
easy mounting on a printed circuit board 
using the same techniques normally 
employed for mounting resistors and 
capacitors. The physical proportions of 
the units are designed so that the maximum 
possible number can be accommodated on 
a single board. 

The range of circuits has been based on 
the principle of d.c. gating and in general 
the signal transfer from element to ele- 
ment is at d.c. levels. The flip-flops and 
other multivibrators can be triggered by 
either a d.c. signal or a voltage step (a.c. 
signal) and, depending on the application, 
the units can be used for non-synchronous 
or synchronous logic, the latter using clock 
pulses. 

Circle 12 for further details. 


Beryllium Monitor 

THIS automatically-operated mechanical 
air sampling equipment has been designed 
by Glass Developments Ltd. for the 
United Kingdom Atomic Energy 
Authority. The equipment is suitable for 
handling six samples per hour, presenting 
them to a recording ultra-violet emission 
spectrometer capable of analysing a liquid 
solution. The sample is submitted to 
several processing phases before it ‘is 
passed to the spark-chamber. 

In operation, 100 litres of air are 
sampled every 10-12 minutes. The range 
is 0-25 to 25 tolerances (1 tolerance is 2 
microgrammes per cubic metre) and 
readings are presented on a strip chart 
recorder. The principle of measurement 
is solution of the dust in sulphuric acid 
and analysis of this solution with an 
emission spectrograph. With this method, 
errors due to the chemical state and 
particle size of the dust are avoided. The 
monitor will function automatically and 
continuously for 10-hour periods without 
any attention. Audible and visible alarms 
are operated if the beryllium concentra- 
tion exceeds a pre-set level. Interlocks are 
incorporated and also operate the alarms. 

The two carbon electrodes are ejected 
after sparking and the new ones dispensed 
from magazines into the spark-chamber. 
All the operations are controlled by 
sequence controllers. 

To avoid corrosion the acid fumes are 
extracted from all the operating positions 
of the dish and discharged through a 
chemical filter. The magazines hold 50 
dishes and 50 of each type of electrode, 
sufficient for 10 hours’ operation. The 
acid needs replenishing after about 100 
hours. The monitor is mounted on a 
trolley and may be moved easily. Its 
width of only 20 in. enables it to be used 
in narrow passage-ways. 

The monitor is used for aerosols other 
than beryllium and can be modified in 
several respects. It can for example be 
adapted for the semi-continuous analysis 
of other liquids and the chemical pro- 
cessing may be adapted to the problem 
in hand. 

Circle 13 for further details. 











Heavy duty miniature cam timer 


Heavy Duty Miniature Cam Timer 
Type ZX 

THE switching capacity is 15 amp at 
250 V a.c. and 3 amp at 440 V a.c. Each 
timer is supplied with continuously and 
independently adjustable time setting 
cams. Time setting dials as shown in the 
photograph can be provided. Overall 
dimensions of a unit with two changeover 
switches are 2? x 34 x 5} in. 

Timer ZX can be supplied with 1-12 
changeover switches. Timers with a large 
number of changeover switches can be 
quoted for as specials. 

The standard operating voltage is 220/ 
250 V, 50 c/s, 1 phase a.c. or 400/440 V, 
50 c/s, 1 phase a.c. These timers can also 
be supplied for operation on 110 V, 50 or 
60 c/s, 1 phase a.c. For d.c. operation a 
d.c./a.c. conversion unit can be supplied 
providing a.c. output to drive the minia- 
ture synchronous motor. 

The cam shaft speed of the timer Type 
ZX can be between one revolution in three 
seconds and one revolution in 28 days. At 
higher shaft speeds smaller numbers of 
switches can be operated. At cam shaft 
speeds slower than one revolution per 
minute up to twelve switches can be 
operated without increase in the size of the 
miniature motor. 

Timers Type ZX are supplied either 
unmounted or mounted in sheet metal, 
cast aluminium, watertight or flameproof 
enclosures. 

The prices range from £5 18s. 0d. and 
delivery of small quantities is 3 to 5 weeks. 

Circle 14 for further details. 


Metrix Universal Bridge 

THE Metrix Universal Bridge Type 626 
is a comprehensive instrument for the 
direct measurement of a wide range of 
values of resistance, capacitance, induct- 
ance, power factor and Q, at 50 c/s, 





Universal bridge Type 626 


1262 


1,000 c/s and with an external source up 
to 10 kc/s. For resistance measurements, 
d.c. excitation is also supplied. 

A separate, adjustable and metered d.c. 
supply is incorporated for the measure- 
ment of incremental inductance, and 
electrolytic capacitors may be measured 
with up to 500 V d.c. applied. 

In addition to the bridge circuit, the 
instrument includes a 1,000 c/s oscillator 
and selective amplifier combined with a 
magic eye as a null detector. This offers 
the advantage of constant sensitivity over 
the whole range without risk of overloading 
the null indicator. A ring modulator 
allows the use of the amplifier when the 
bridge is excited by d.c. 

In addition to direct measurements, 
facilities are provided for the connection 
to external standards or reference com- 
ponents so that the instrument can be 
used as a comparator bridge if required. 

In order to reduce manipulations to a 
minimum and for ease of operation, 
careful consideration has been given to the 
general layout of the instrument and to the 
rational grouping of the controls. 

Circle 15 for further details. 


Relay Tool Kit 

THE Meter, Relay and Instrument Division 
of English Electric has assembled the 
relay tool kit, consisting of a contact 
gauge, burnishing tool, spring setting tool, 
inspection mirror and torch, and ring 
spanner. 

The contact gauge determines the con- 
tact operation force in grams. Two leaf- 
gauges are provided, giving values of two 
and ten grams per division. 

A flexible burnishing tool for cleaning is 
attached to the contact gauge and consists 
of a strip of metal, the surface of which is 
roughened by etching so that it has the 
effect of a very fine file. If used, abrasive 
material may result in the burning of con- 
tacts and the depositing of insulating 
particles on their surfaces. 

The flexible burnishing tool can be com- 
pressed between them, which ensures that 
the actual contacting points are cleaned. 
Being flexible, it is useful for cleaning 
contacts located in normally inaccessible 
positions. 

The spring setting tool can be used to 
adjust tool contact gaps to the required 
setting. The contact springs are bent at 
their clamping point so that kinking and 
deformation of the springs is avoided. 

The size 2BA-0BA spanner fits the 
hexagon-headed nuts and bolts. 

Circle 16 for further details. 


Nylon Plug and Socket 

AN extremely small plug and socket in 
nylon, the Harwin W.3000/3001 can be 
mounted at only / in. centres. Its gold- 
plated contacts will carry up to 7:5 
amperes at 750 volts, contact resistance 
averages 2 milli-ohms, insulation better 
than 10° megohms. Working conditions 
up to 100°C can be tolerated and vibra- 
tion and impact resistances are good. 

Circle 17 for further details. 


Differential Pressure Gauge 
DIFFERENTIAL pressure gauge Type G.255 
employs a variable inductance sensing 
element for use with Southern Instruments 
f.m. amplifier system. 
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Differential pressure gauge 


Pressures can be applied to either, or 
both sides of a beryllium copper dia- 
phragm; movement of this diaphragm is 
detected by an inductor cast into the body 
of the unit. The voltage output from the 
f.m. pre-amplifier is strictly proportional 
to the difference in pressure on the side of 
the diaphragm. Linearity is better than 
3% of rated range. 


Ranges: 1-0-1 p.s.i. to 1,000-0- 
1,000 p.s.i. 

Dimensions: 2-25 in. dia. 2-82 in. over- 
all length. 

Weight: 21 Ib (0-9 kg). 


Circle 18 for further details. 


LP.55A Polarograph 

THE KOVO LP.55A polarograph is a 
photographic recording instrument of a 
type not manufactured in the U.K. A 
sensitivity of 0-1 uA full-scale deflection 
is obtained by suspending its galvanometer 
on a cantilever three feet above the 
instrument. Operation is motorised and 
fully automatic, once the voltage range 
that is required to scan has been set on 
the instrument. Automatic recording of 
abscissae after every 100 or 200 mV is 
performed, so that the photographic record 
can be easily evaluated. Approximate size 
is 18 x 13 x 11 in. 

Circle 19 for further details. 


Silistors 
Tuis is the name of silicon resistors with a 
positive resistance/temperature co- 


efficient. Their temperature coefficient is 
0:77%/°C at 25°C, with a maximum opera- 
ting temperature of 150°C and minimum 
operating temperature of —60°C. The 
maximum dissipation up to 35°C is 1-5 
watts. A 0-25 watt silistor having a dissi- 
pation constant of 2-3 mW/°C is under 
development. 
Circle 20 for further details. 
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FEC. 


no slip rings 


no commutator 
no photocells 


THIS ENTIRELY NEW type of transducer, for use in digital data 
handling and computer systems, gives a numerical representation of 
the position of a shaft or slide in the form of coded electrical signals 
without the use of slip rings, commutator or photocells. 

Basically the digitizer is a transformer with a single exciting wind- 
ing and a number of secondary windings corresponding to the number 
of digits. The position of a moving yoke determines the polarity of 
coupling between the exciting winding and the various digit windings, 
which are arranged to conform to the requirements of the code. Either 
pulse or sine wave excitation can be used. 

Shaft digitizers can be operated in coarse/fine combinations, an 
additional winding preventing ambiguity between the digitizers. 
Instruments can be supplied for 5-digit read-out in a size 11 standard 
synchro housing. The coding may be either in a binary form (type 
LB5-3) or in decimal form (type LD5-2). Other types of digitizer, e.g. 
those having a 7-digit read-out in a size 23 housing, are in an advanced 
stage of development. 


ELECTRONICS DIVISION 
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Circle 100 for further information 
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SPECIFICATIONS 


Mechanical Input 
Code 


Resolution 
Frame size 
Typical excitation 


Nominal output 


TYPE LD5-2 


Shaft rotation 


§-digit cyclic binary 
coded decimal 


tin 20 fora 
single instrument 


Similar to a size 
11 synchro 


10 volts r.m.s, 2.0 
20 kc/s 


1.5 volts r.m.s, 
maximum 


TYPE LB5-3 
Shaft rotation 


5-digit cyclic 
binary 


tin 32 fora 
single instrumer3 


Similar to a size 
11 synchro 


8 volts r.m.s. at 
20 kc/s 


800 millivolts 
r.m.s. maximum 


British patent applications Nos. 11280]57 1051/59 and 1052/59 





Please address specific enquiries and orders to: 
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Multi-stage non-synchronous timer. Interior 
of three-stage model 


Multi-stage Non-synchronous Timer 
LANCASHIRE DyNAMO ELECTRONIC PRO- 
pucts Ltp. announce that a number of 
new models of multi-stage non-synchro- 
nous timing equipment has now been 
added to their range of resistance welding 
control equipment. The new units 
(designated Series RCW.25) have been 
designed to provide a compact inexpensive 
assembly suitable for building into 
resistance welding machines and _ incor- 
porate switching arrangements for air 
valves and electromagnetic or ignitron 
contactors. 

Three basic units are in production for 
stock for two, three or four stages of time 
control. Typical control sequences are 
“Weld - Forge’, ‘‘Weld - Hold - Off’’ and 
“Squeeze - Weld - Hold - Off’, all with 
facilities for single or repetitive spot opera- 
tion. 

The four-stage unit is particularly suit- 
able in view of the increasing use of pressure 
before weld sequences and enables the 
conventional pressure switch to be omitted 
if this is considered to be desirable. A 
high rate of repetitive spot welding has 
been achieved with this timer and welding 
rates of 180 spots per minute have been 
achieved with perfectly reliable results. 

Circle 21 for further details. 


Roundness Measuring Machine 
THE instrument comprises a bearing in 
which a spindle carrying a gauging pick- 
up is power rotated at 1 r.p.m. The pick- 
up bears a spring-loaded controlling stylus 
to contact the work periphery; as the 
spindle is rotated the stylus moves round 
the periphery of the component and pro- 
duces a signal in the pick-up head. This 
signal is amplified and fed to a circular 
chart recorder thereby indicating the 
state of roundness in documentary form. 
To obtain a high degree of concentricity 
and low frictional torque necessary in this 
equipment an air bearing is used which 
requires a working pressure of 60 p.s.i. 





Roundness measuring machine 
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The concentricity with this bearing is 
maintained to within 0-000005 _ in. 
(0-000125 mm). 

The pick-up is a pneumatic type working 
from a pressure of 4 p.s.i. The magnifica- 
tion obtained is 5,000 or 1,000, the change- 
over being effected by rotating a small 
knob at the top of bearing unit (on the 
recorder chart a radial space of 0-05 in. 
(1-25 mm) represents 0-00001 in. 
(0-00025 mm) at 5,000 magnification). 

The bearing and measuring unit may 
be assembled on the O.M.T. toolmakers’ 
microscope or can be supplied pedestal 
mounted. In both cases co-ordinate 
movements are provided to enable the 
workpiece to be centred beneath the axis 
of rotation of the measuring unit. 

Measuring range of the unit for internal 
diameters is from } in. (3 mm) to 6 in. 
(152 mm) and for external diameters from 
js in. (1-5 mm) to 6 in. (152 mm). 

The recording cabinet which includes 
an air filter, pressure regulators and 
pressure gauges, can be placed in any 
convenient position for the operator. 
Circle 22 for further details. 





“A pwar”’ edgefinder 


Edgefinder 

THE APWAR edgefinder is designed for 
speedy and accurate location of work- 
piece edge in relation to centre line of the 
machine spindle. 

It has a ~ in. diameter parallel shank; 
application, therefore, requires only a 
standard drill chuck, lathe chuck or collet. 
It is unnecessary for the body of the instru- 
ment to run absolutely true, any chuck in 
reasonable condition will give the desired 
result. 

The instrument has an effective length 
of 6 in. and the body diameter is 1 in. 

Two pins are set at right angles, pro- 
viding four contact heads located on a 
common plane at intervals of 90 degrees 
round the body of the instrument. The 
contact pins are carefully hardened and 
their lengths are rigidly controlled. 
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Above each protruding contact head is 
an illumination port emitting red and 
green signal lights alternately, the length 
of the pin adjacent to the red ports having 
a “plus’’ tolerance, the other a “‘minus”’ 
tolerance. 

In use the machine spindle is rotated 
slowly whilst the work edge is fed towards 
the ApwarR edgefinder. When _ initial 
contact is made a red light signal appears. 

Feed and spindle rotation is continued 
whilst the operator observes pin contact 
condition as revealed by the illumination 
ports. When two red light contacts and 
one green occur during one complete 
revolution the spindle centre is 0-5 in. 
(plus or minus 0-0001 in. under extreme 
conditions) from the edge of the work- 
piece. 

Excess table feed is revealed by illu- 
mination occurring at all four contact 
points during one complete revolution of 
the spindle. 

The instrument is available from stock 
and costs £4 17s. 6d. 

Circle 23 for further details. 


Stabilised High Voltage Supply 

THE Philips stabilised high voltage supply 
(PW.4024) has been designed for radiation 
detectors with operating voltages of up to 
2,500 V positive or negative. It has the 
following features: built-in voltmeter for 
reading high voltages; multiple sockets 
with high voltage concentric outlet, pro- 
viding for connection of detectors with 
built-in cathode follower or amplifier; and 
a socket for signal outlet. The high volt- 
age is variable in steps, thus ensuring 
accurate reproducibility. 

It will facilitate the operation of Geiger- 
Miiller proportional and _ scintillation 
detectors requiring a very stable high 
voltage ranging from either plus 330 V to 
plus 2,500 V or minus 45 V to minus 
2,500 V. Although one of a series of units 
designed to meet special requirements of 
radioactivity-measurement, the PW.4024 
is also suitable for all other types of 
measurement which require a very stable 
positive or negative d.c. voltage. 

Circle 24 for further details. 


Strain Gauge Power Supply 

THE transistorised six-channel strain 
gauge power supply Type AS.958 has been 
introduced primarily for use with the 
Solartron strain-gauge pressure trans- 
ducers NT.4-313 and NT.4-317. 

When working from transducers into a 
high gain amplifier (such as the Solartron 
AA.900 data amplifier), a normal stabilised 
power supply may produce a large amount 
of unwanted mains hum. The AS.958 is a 
new departure in that special trans- 
formers are employed to reduce such 





Strain gauge power supply 
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undesirable feed-through to a figure of 
less than 0-1% of full-scale output. 

The unit has been designed to work into 
bridges of a nominal 350 ohms resistance, 
but may also be used with resistance 
bridges of higher impedance. The unit is 
thus suitable for energising most types of 
strain gauges, bonded or unbonded. 

Taking up only 5} in. of 19-in. panel 
space, this mains-energised power supply 
incorporates six individual, ‘‘fully- 
floating’’ stabilised power sub-units. Each 
sub-unit is capable of providing a nominal 
5 volts of regulated d.c. at up to 20 milli- 
amps. A “‘sensitivity’’ control allows 
variation of the output voltage by +-5%. 

Also incorporated is a ‘‘balance’’ control 
capable of correcting initial bridge un- 
balance of up to 10% of full-scale. ‘‘Sensi- 
tivity’’ controls (for each channel) are 
brought out to the front panel and adjust- 
ments may be clamped by use of concen- 
tric control locks. 

Circle 25 for further details. 


Low-level Beta Counting Arrangement 
THE Philips low-level beta counting 
arrangement (PW.4127) is designed to 
measure low specific activities of radio- 
active materials, and has an extremely low 
background count of 1-5 per minute. 

Special features include a new type of 
guard counter, a sample counter of 
extremely thin window (1-5 mg/cm*), 
motorised sample drive and low specific 
activity lead shielding. 

It is suitable for many applications 
including Cl4 dating, tracer work, 
measurement of effluents, milk, food- 
stuffs, etc., and many other situations in 
the health, physics and biological fields. 

Circle 26 for further details. 


Anti-coincidence Unit 
THE Philips anti-coincidence unit 
(PW.4092) provides facilities for operating 
electronically the Philips low-level beta 
counting arrangement (PW.4127) or other 
arrangements. 

The instrument consists of (a) the 
“count’’ channel and (b) the ‘“‘guard”’ 
channel. In operation, the pulses from the 
detector (these may be either positive or 
negative) measuring the sample activity 
are supplied to the “‘count’”’ channel. This 
comprises a pulse amplifier and three 
pulse shapers. The second shaper provides 
for a delay of 3 uw sec. The last supplies 
pulses with a length of 3 u sec. 

The ‘guard’ channel receives pulses 
from the guard counter(s) which may also 
be positive or negative. This channel 
consists of a pulse amplifier and two pulse 
shapers. The length of the output pulse 
of the last shaper can be varied in steps by 
altering the value of one of the capacitors 
of the circuit. 

The output pulses of both channels are 
supplied to a diode circuit. 

The pulses of the ‘“guard’’ channel 
block the circuit for a certain length of 
time determined by the output pulse 
length of the channel. During this period, 
the pulses of the beta counter are not 
passed on to the output and, consequently, 
do not reach the scaler. 

Both ‘“‘count’’ and ‘‘guard’’ channels 
have a separate output, so that both back- 
ground count rate and sample plus back- 
ground count rate may be observed. 

Circle 27 for further details. 
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Electr-O- Volt control unit providing continuous temperature regulation through a magnetic 


amplifier and saturable core reactor 


Stepless Control of Electric Power and 
Temperature 

An Electr-O-Volt control unit, providing 
continuous, contactorless regulation of 
electric power is available from Honeywell 
Controls Limited. The Electr-O-Volt, 
which operates with continuous balance 
measuring instruments, provides the most 
economical and accurate form of tempera- 
ture control for all types of electrically- 
heated furnace. 

By a proportional adjustment of power 
input when load changes occur, the 
Electr-O-Volt unit stabilises furnace 
temperature continuously, without the 
wear and maintenance involved in con- 
stantly operating switchgear. 

Because the control action is non-cyclic, 
temperature changes in the heating ele- 
ments occur gradually, and over a smaller 
range than when on/off systems are used. 
The furnace structure and elements are 
thus operating under less arduous condi- 
tions, giving longer life to certain equip- 
ment. 

The Electr-O-Volt provides closer con- 
trol than rapid on/off pulsing systems 
on some electric furnace installations 
accuracies within 0-1°C are obtained. 

The Electr-O-Volt provides non-inter- 
acting three-mode control—proportional, 
integral and derivative action. The output 
from the controller is a direct current 
varying between 0-3 and 5 m amperes, 
which can be fed into any load between 
2,000 and 8,000 ohms. For induction or 
resistance heating temperature control, 
the Electr-O-Volt output is fed to a 
magnetic amplifier, the output of which is 
connected to the control windings of a 
saturable reactor. The reactor thus 
continuously varies power input to a 
furnace in order to maintain the pre-set 
control temperature. 

The Electr-O-Volt unit finds applica- 
tions in crystal growing, and all types of 
electrically-heated furnace. It can be used 
with positioners in fuel-fired installation or 
processing industries to give instantaneous 
stepless operation of control valves located 
at long distances from the control panel. 
Further applications include heat treating, 
annealing and diffusion furnaces, die 
casting, creep testing, etc. 

Circle 28 for further details. 


Potentiometer Anti-vibration Nut 
Tuts all-metal potentiometer anti-vibra- 
tion nut is made of aluminium alloy 
B.S.S. 1476 H.E. 10, with internal threads 
% in. X 32 t.p.i. and external threads 
8 in. X 28 t.p.i. It has a spring steel 
cadmium plated locking insert which gives 
a highlv consistent performance over much 
wider spindle tolerances than the existing 
Nyloc version, which it is intended to 
supersede. 

Priced at 55s. 0d. net per 100, the anti- 
vibration nuts can be supplied with 
identification washers made of light alloy 
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22 s.w.g. (0-028 in.) with anodised finish 
in six different colours, at 3s. 9d. net per 
100. Black bakelite caps with internal 
threads of 8 in. x 28 t.p.i., suitable for use 
in conjunction with § in. potentiometer 
spindle length, are available at 20s. 3d. net 
per 100. 

Simmonds Aerocessories Ltd. also 
announce that in preparation are knurled 
lock caps for converting the anti-vibration 
nuts to positive spindle locking nuts, and 
flush mounting anti-vibration nuts which 
give a maximum projection over the panel 
of approximately 4 in. when used with 
§ in. spindles. 

Circle 29 for further details. 


Magnetic Amplifier 

A HIGH power gain magnetic amplifier for 
use with Size 18 servo motor is announced 
by R. B. Pullin. A polarity reversible d.c. 
input signal is needed, which is then 
amplified, providing a phase reversible a.c. 
output signal to the control phase of the 
servo motor. The output voltage is in 
quadrature with the excitation to the 
magnetic amplifier. This unit has been 
fabricated to the general requirements of 
MIL-T-27 and is suitable for high tempera- 
ture operation up to + 125°C. 

Circle 30 for further details. 


Mercury Wetted Contact Relays 
MERCURY wetted contact relays were 
originally developed by the Bell Telephone 
Laboratories to meet the special require- 
ments of telecommunications and instru- 
mentation. They are extensively used 
in the U.S.A. for switching in transis- 
torised circuits, in computing, sorting 
and tabulating machines, in_ servo- 
mechanisms and as relay amplifiers. 

In the mercury wetted contact relay, 
precious metal contacts, enclosed in a 
glass tube are continually wetted by 
mercury which is supplied to the contacts 
by capillary action. Consequently, the 
relay can be used in circuits employing 
up to 250 volt-amperes or in low-level 
circuits where contact resistance is vitally 
important. 

The relay has a life expectation of 
10° operations, at speeds of operation of 
up ‘to 3 milliseconds, and the consistency 
of operation is within one per cent of the 
minimum operating current. 

Circle 31 for further details. 


LP.54 Manual Polarograph 
THE KOVO LP.54 manual polarograph 
has a recorder built into the instrument, 
and light reflected from the galvanometer 
shines on the nearly transparent paper 
from behind. The knob which increases 
the voltage across the electrolyte cell also 
advances the recorder paper; one can thus 
plot the polarogram directly on to the 
paper. Sensitivity is similar to other d.c. 
polarographs. Overall size is approxi- 
mately 11 x 15 x Qin. 

Circle 32 for further details. 

















So simple! 


Circle 101 for further information 


So surely SIMPLIFIX 
the foolproof 





coupling! 


Simplifix couplings form a perfect joint 
on almost any kind of tubing including 
those with very thin walls. All that is 
required is tightening with a spanner — 
no special work is required on the tube and 
the anti-friction washer prevents the tube 
twisting when the nut is tightened. 
Simplifix couplings are suitable for all 
pipe line systems up to 2” o.d. In a wide 
range of interchangeable standard fittings. 
Non-standard fittings of all kinds can 

also be made to order. Write for further 
information and fully illustrated catalogue. 


SIMPLIFIX COUPLINGS LIMITED 
HARGRAVE ROAD * MAIDENHEAD 
BERKS - TEL: MAIDENHEAD 5100 
A member of the ALENCO Group 
of Companies 


SIMPLIFIX 
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Telcon Aids Rocket Research 
MANUFACTURE of a large quantity of 
8-pair cable for instrumentation purposes 
has just been completed in the Greenwich 
factory of The Telegraph Construction & 
Maintenance Co. Ltd. for De Havilland 
Propellers Ltd. and Pye Ltd. 

The cable is intended for transmission 
of information relating to check out signals 
of a complex instrumentation system, to 
withstand heavy vibrations over a wide 
frequency band, and at the same time the 
electrical design is such that little or no 
distortion of the transmitted information 
shall occur. 

A special plastic compound (U.K. Pat. 
applied 10948/56) is used to cushion the 
pairs against vibration and shock and at 
the same time provide a bedding for the 
overall braided screen; a further poly- 
thene sheath followed by a lapped steel 
tape with an overall polythene sheath 
completes the cable. 


Foxboro-Yoxall Limited—1!0 Year 
Service Club Dinner 

THE 11th Annual Dinner of the Foxboro- 
Yoxall 10-year Service Club took place on 
11th September. 

The reception and dinner were held at 

the Wimbledon Hill Hotel and one hundred 
and seventeen long-service members of 
the staff attended. One of the purposes of 
this annual dinner is to welcome to the 
club those members of the staff who have 
qualified for membership in the preceding 
year. 
"The special feature of this year’s dinner 
was that it marked the company’s 25th 
anniversary, so that, for the first time, as 
well as seventeen new members for the 
10-year Service Club, there were six 
members who had completed 25 years’ 
service. 


“Electrical Shop Window of 1959” 
“ELECTRICAL Shop Window of 1959’’, pro- 
duced for the Exhibition Organising Com- 
mittee, Electrical Engineers (A.S.E.E.) 
Exhibition Ltd., is the first high-speed 
indoor colour exhibition film to be taken 
under normal lighting conditions. 

It is a 16 mm documentary film with 
sound commentary, showing many of the 
highlights of the Eighth Electrical Engi- 
neers’ Exhibition held at Earls Court, 
London, in March, 1959. 

It was first presented in London on 
14th October, 1959, at a reception for 
representatives of British Government 
Departments, of Foreign Embassies and 
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Legations, and leading personalities of 
Britain’s Electrical Industry. 

The colour film vividly captures much 
of the brilliance of the vast exhibition at 
which 430 manufacturers showed their 
latest products. 


General Precision Systems Ltd. Enters 
Air Traffic Control Field 


GENERAL PRECISION SYSTEMS LIMITED, of 
Aylesbury, Bucks. (formerly Air Trainers 
Link Limited) has entered the field of air 
traffic control systems and equipment for 
the United Kingdom, Commonwealth and 
European markets. 

Air Chief Marshal Sir John Baker, chair- 
man of General Precision Systems Limited, 
said that his company had already entered 
into an agreement with Decca Radar 
Limited for co-operation in the field of air 
traffic control equipment and implementa- 
tion of the General Precision Systems’ 
programme in the air traffic control field 
would eventually involve additional colla- 
boration with other major companies in 
the British and European electronics 
industry. 

Responsibility for the air traffic control 
activities of General Precision Systems 
Limited had been placed in a new division 
of the company expressly organised to 
furnish to the British and European 
governments the highest level of com- 
petence in systems engineering and equip- 
ment development for air traffic control 
purposes. This division is headed by 
Mr. E. W. Pike, a recognised international 
authority in this field. Mr. Pike’s group 
will have full access to the capabilities and 
experience of a staff of over 500 technical 
personnel currently employed by the 
General Precision companies in the United 
States on the air traffic control programme 
for the Federal Aviation Agency. Teams 
of technical personnel from General 
Precision Laboratory Incorporated and 
from General Precision Systems Limited 
have already exchanged several visits to 
effect joint study of air traffic control 
problems. 


Lancashire Dynamo Electronic 
Products Ltd. Planned Maintenance 
Scheme 
LANCASHIRE DyNAMO ELECTRONIC PRO- 
pucts Ltp. announce that they have 
introduced a Planned Maintenance Scheme 
for customers in the United Kingdom. 
The scheme, which will be operated by the 
Service & Field Operations Department, 
involves four visits per annum and will be 
undertaken on a two-year contract basis 
with annual payments. 

The annual charge will depend upon the 
size and value of the equipment and a 
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uniform scale has been adopted for the 
whole country. This includes a fixed 
charge for the visit to site, plus a percentage 
of the original invoice price of the equip- 
ments to be maintained. 

These charges will include all travelling, 
travelling time and time working on site, 
but any replacement material or com- 
ponents used during the visits will be 
charged at normal spares list prices. 

It is felt that the scheme will be of 
particular value to the small factory or 
plant where maintenance facilities and 
the availability of skilled personnel are 
likely to be limited. Larger organisations 
should also derive considerable benefit 
from the scheme, in that a regular check 
will be made of the performance of the 
equipment, thus ensuring that the original 
standard of operation is maintained. 


West Stepless Control Course 
THE informal course on the function of 
the saturable core reactor held by West 
Instrument Ltd. at the firm’s London 
office was originally planned as two one- 
day courses but had to be extended to 
three days because of the interest shown. 
Fifty representatives of well-known com- 
panies interested in temperature control 
in plastics, atomic energy development 
and furnace operation attended. 

The saturable core reactor is the heart 
of the latest development in pyrometric 
instruments, the stepless controller. 


Southern Instruments’ Mobile Unit 

SOUTHERN INSTRUMENTS’ new mobile 
demonstration unit, equipped with a 
comprehensive range of recording instru- 
ments, started its first journey on 2nd 
November. Mr. J. F. Orr and Mr. P. 
Linscott were in charge of this unit, and 
with the co-operation of the Scottish 
agents, Messrs. Elesco Electronics Ltd., 
will be visiting various industrial and 


Government establishments in Scotland 
by request. 














Londex Representation 


SoutH WaLes—T. Neesham & Co. Ltd., 
Cumberland House, Hotwells, Bristol, 8. 
Telephone: Bristol 2-8197. 

KENT AND SuRREY—Davis & Peters, 
19 College Road, Harrow. Telephone: 
Harrow 5578. 


Oil Refinery Control Panel 
TWENTY-THREE members of the Council 
of British Manufacturers of Petroleum 
Equipment, led by Mr. G. V. Sims, 
director, paid a visit to the offices and 
works of Evershed and Vignoles Limited 
recently and were welcomed by the Joint 
Managing Director, Mr. D. D. Walker, 
and by Mr. W. T. Marchment, manager of 
the Instrumentation Division of Ever- 
shed’s. 

The object of the visit was to inspect a 
large oil refinery control panel, which will 
be sixty feet long when complete and will 
be of horseshoe shape. It is designed to 
control two crude distillation plants, a 
hydrofiner, a catalytic reformer, and a 
redistillation unit. This involves the pro- 
vision of one hundred and_ twenty 
separate control loops each embodying an 
Evershed Mark IV _ controller, with 
associated transmitters and positioners as 
control elements. 

The visitors were shown some of the 
specially developed manufacturing tech- 
niques which have been evolved by 
Evershed & Vignoles engineers, and they 
were then taken to see the servo motor 
department, and coil winding room, the 
process controller and amplifier depart- 
ment, where a demonstration model simu- 
lating plant conditions was operated. 

In the company’s instrumentation test 
room the party saw a number of products 
of particular interest to the oil and 
petroleum industries. Amongst these 
were a gauge for measuring accurately 
the average temperature throughout fluid 
in large tanks: a ‘‘Dionic’’ water purity 
tester, which can be fitted into existing 
pipe systems and which will operate an 
indicator or recorder: and a precise gauge 
designed for indicating exactly the liquid 
level in tanks. 


Kent Instrumentation for Glamorgan 
Open-hearth Furnace 

THE open-hearth furnace at the Glamor- 
gan works of the Briton Ferry Steel Co. 
Limited uses instrumentation and auto- 
matic control by George Kent Ltd. 

The instruments which control the 
100-ton oil-fired furnace—designed by 
Maerz Industrie-Ofenbau A.G. of Ziirich 
and supplied, together with the Kent 
equipment, to the order of Priest Furnaces 
Limited, Middlesbrough—are housed as a 
single presentation unit in a combined 
cabin-type panel and plate-glass-fronted 
control cubicle. Various instruments from 
the Kent range are used to indicate and 
record process variables—roof tempera- 
tures, checker temperatures, combustion 
air, oil flow, steam flow, furnace pressure, 
etc.—and Kent automatic control at the 
same time promotes overall efficiency. 

Two noteworthy features are: 

(1) The provision of a direction-of-firing 
automatic reversal system initiated by 
a Multelec Mark 2 temperature- 
difference instrument (with over- 
riding reversal on time _ interval) 
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Kent instrumentation and automatic control 
panel for Briton Ferry Steel Co.’s new open 
hearth furnace 


working in conjunction with two Land 
radiation pyrometers. 

(2) A Commander KE electronic liquid- 
steel temperature indicator with a 
range of 1250°-1750°C. 

Accessories such as selector switches, 
manual reversal switches, push-buttons 
for door opening and pneumatic auto/ 
manual/test/service stations are externally 
mounted on a forward control desk, 
enabling instrument readings to be ob- 
served and any required adjustments to be 
made without entering the cubicle. 

Positioned on anti-vibration mountings 
of the Silent-Bloc pattern, the instru- 
ment-panel/control-cubicle assembly also 
embodies overall panel lighting; indi- 
vidual instrument illumination; sealed, 
locking doors; and automatic pressurisa- 
tion for dust exclusion. 


Industrial R.F. Heating Exhibition 
LaTEst developments in valves and circuit 
techniques for radio frequency heating 
applications were the subject of a special 
three-day exhibition held last week by the 
Mullard Government and Industrial Valve 
Division, at the Electronics Centre, 
Mullard House. The exhibition was 
arranged expressly for manufacturers and 
users of r.f. heating equipment and for 
representatives of government and in- 
dustrial research centres. 

The company’s comprehensive range of 
valves designed specifically for induction 
and dielectric heating was shown, and a 
number of demonstrations were given 
exemplifying the work undertaken by its 
applications research laboratories in 
support of equipment manufacturers and 
users. 

The range of valves, covering fre- 
quencies up to 2,500 Mc/s and output 
powers up to 80 kW, included some of the 
latest types with ‘“‘constant power”’ 
characteristics. In addition to having 
the robustness and reliability essential to 
industrial usage, these valves incorporate 
special design features ensuring a constant 
output in face of the widely varying cyclic 
load conditions normally encountered in 
dielectric and induction heating. 

Amongst the working exhibits was a 
newly-developed ‘“‘laminated’’ oscillator 
circuit, which while giving a very high 
order of frequency stability is simpler and 
less expensive than the normal cavity 
structure. The circuit consists of a number 
of interleaved metal plates, the size and 
distribution of which determine its 
operating frequency and ‘‘Q”’ factor under 
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load conditions. One demonstration of the 
circuit showed how it could be used in 
dielectric heaters designed for welding 
plastics. In this application its frequency 
stability is such that the load variations 
imposed by welding two sheets of plastic 
each 18/1,000in. thick and 5square inches 
in area, cause a frequency deviation of not 
more than 100 kc/s from a nominal of 
27-12 Mc/s. 

Other demonstrations included an 
experimental 500 Mc/s diathermy oscilla- 
tor with a radiator/reflector applicator, 
and a range of generators designed for 
investigations of the loss factors of various 
materials at ultra-high frequencies. 

A programme of lectures was presented 
each day of the exhibition, the titles being 
as follows: 

(i) The evolution of 
heating 

(ii) Reduction of spurious radiation 

(iii) Power generators at v.h.f. 

special valves and circuits 

(iv) Heating by microwave power. 


valves for r.f. 


with 


U.K. Atomic Energy Authority Orders 
43 Emirad Monitors 

THE United Kingdom Atomic Energy 
Authority has recently placed another 
substantial contract with E.M.I. Electro- 
nics Ltd. for its hand and clothing moni- 
tors. The order, for 43, brings the total 
number sold to nearly 100 since it was 
first announced less than a year ago. 


Pacitor Aircraft Fuel Gauges 
Pacitor electronic fuel gauges have been 
ordered for the military version of the 
Armstrong Whitworth Argosy Freighter 
(the A.W.A. 660). The gauges, which are 
manufactured by Firth Cleveland Instru- 
ments Ltd., a member of the Firth Cleve- 
land Group, are also fitted to the Bristol 
“Britannia’’, Bristol 192 Helicopter, Black 
burn ‘Beverley’, Vickers Armstrong 
“Vanguard’’, Handley Page ‘“‘Herald’’ and 
many other military and civil aircraft. 
Pacitor gauges, developed by Firth 
Cleveland Instruments under contract 
to the Ministry of Supply, utilise a moving 
magnet ratiometer, giving a very compact 
low-weight installation. The gauge 
accuracy with any 100 octane petrol or 
aviation kerosene now in use is within 
+3% ovér the range —20° to +-70°C. 


R.C.1. to Distribute Philips’ 
Industrial Products 


WITH effect from Ist November, 1959, 
Research and Control Instruments Ltd. 
became the sole distributors in the 


United Kingdom for the industrial pro- 
ducts marketed by its associated company, 
Philips Electrical Ltd. Fully supported 
by the manufacturers, R.C.I. also took 
over the responsibility for the maintenance 
of existing Philips’ industrial equipment. 

As from the above date all corres- 
pondence relating to Philips’ arc welding 
supplies, filtration equipment and high 
frequency heating generators should there- 
fore be addressed as under. 

Research and Control Instruments Ltd., 

INDUSTRIAL PRopDUCTS DIVISION, 

Instrument House, 

207 King’s Cross Road, 

London, W.C.1. 

Telephone No.: TERminus 2877. 
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Telephone: ELStree 1382 (4 lines) 


Circle 102 for further information 


Here are two new type In-line Displays with all the 
features you have been looking for, now available 
with | in. or Zin. illuminated figures. All numbers, 
characters, and data appear on the front surface of 
the unit, and are uniform in size and intensity. In 
addition to being faster and easier to read, the 
information may be quickly seen from any viewing 
angle. Designed as a single unit, the In-line Displays 
may be assembled in any desired grouping, present- 
ing a continuous surface for fast, easy reading. 


ASSEMBLY 
The In-line Display Units are available in groups of 
two or more with bracket ready for fast, easy panel 
mounting. Assemblies are provided with con- 
tinuous viewing screen for utmost legibility and 
eye appeal. 


5 ELSTREE WAY, BOREHAM WOOD, HERTS. 
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General Controls Ltd. 
THIs company has recently been formed 
and is the wholly owned subsidiary of 
General Controls Co. of California, U.S.A. 
It will manufacture potentiometers and 
associated components. The factory is at 
13/15 Bowlers Croft, Honywood Road, 


Basildon, Essex. 


John Thompson Instrument Company— 
Irish Agents 

JoHN THOMPSON INSTRUMENT COMPANY, 
of Wolverhampton, have appointed the 
Accurate Instrument Company, of Dublin, 
as their Irish agents. 


Large E.M.I. Computer for Ministry of 
Pensions 


An order for what, when completed, will 
be one of the largest electronic computer 
installations in Europe, has been placed 
with E.M.I. Electronics Ltd. by the 
Ministry of Pensions and National Insur- 
ance. 

The computer, an all-transistor EMIDEC 
2400, will cost over half a million pounds 
to manufacture and install. The computing 
centre will be set up at the Ministry’s 
Newcastle establishment to deal with the 
huge volume of data processing connected 
with the new Graduated Pension Scheme. 

The Emipec 2400 will use 17 Em1pata 
fast start-stop decks and, for processing 
data in the “‘deep store’’, five four inch 
tape decks. To speed the flow of informa- 
tion from the computer, a new type of 
printer, capable of producing 3,000 lines 
a minute, will be used. All plug and socket 
connections will be gold-plated in order to 
ensure absolute reliability. 

The Emipec 2400 is an advanced 
general-purpose high-speed computer de- 
signed for a wide range of applications in 
the data processing field. It embodies 
many new features to simplify pro- 
gramming and to facilitate handling of 
large volumes of data. Many operations 
such as input, output and computing 
proceed in parallel by means of a time 
sharing system which makes maximum 
use of the high speed of the central com- 
puter. A versatile programme interrupt 
feature allows a large installation with 
many peripheral units to be automatically 
programme-controlled. 


1.R.D. Amalgamate with Hilger 

and Watts 

Hitcer & Watts have acquired the 
whole of the issued share capital of The 
Infra-Red Development Co. Ltd., Welwyn 
Garden City. 

I.R.D. Ltd. specialises in the analysis 
of gases by non-dispersive infra-red tech- 
niques, primarily for industrial purposes. 
From the start, the firm has been under 
the technical control and management of 
Mr. W. B. Bartley, who will remain 
managing director. 

The pooling of knowledge and ex- 
perience will be of great value to the two 
companies, and the technical, financial 
and manufacturing resources of the Hilger 
& Watts organisation will expedite 
further developments in gas analysis and 
their application in the expanding field of 
process control. In that field, dispersive 
infra-red techniques (in the use of which 
Hilger & Watts have had long experience) 
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are also likely to become more important. 

The Infra-Red Development Co. Ltd. 
will continue to operate at its works and 
offices in Welwyn Garden City and will 
continue to develop and manufacture the 
gas analysers on which it has built its 
reputation. 


“Purchasing as an Aid to Productivity” 
A CONFERENCE, organised by the Willes- 
den & Hendon Productivity Committee, 
will be held at the headquarters of the 
F.B.1I. at 21 Tothill Street, Westminster, 
S.W.1, on 27th January, 1960. 

Chairman: M. Seaman, director and 
general manager of British Oxygen 
Engineering Co. 

The admission fee will be 2 guineas, and 
requests for details and _ reservations, 
together with remittance, should be sent 
to: D. I. Duncan, A.E.I. Switchgear Divi- 
sion, 20 Neasden Lane, Willesden, N.W.10. 


Burst Slug Detection Equipment 

GERMAN scientists visited Plessey Nucleo- 
nics Limited at Northampton, recently, for 
initial acceptance tests on the burst slug 
detection equipment ordered for the 
water-cooled nuclear reactor being built 
at Karlsruhe in Western Germany. 
Examining the timing unit for the moni- 
tors are (left to right) Mr. M. Wilson, a 
development engineer and Mr. K. W. 
Cunningham, technical manager of Plessey 
Nucleonics, and Herr Kraus and Dr. 


Saufferer of Kernreaktor G.m.b.H. 





German visitors looking at the burst slug 
detection equipment 


Harwell Courses 

THE THIRD REACTOR SCHOOL course on 
the Control and Instrumentation of 
Reactors will take place from Ist to 12th 
February, 1960, inclusive, and will be open 
to British and overseas students. It will be 
held at Durley Hall, Bournemouth, 
Hampshire. 

The course is primarily intended for 
those who have a direct interest in the 
control and instrumentation of nuclear 
reactors, and it will be assumed that 
participants have some’ knowledge of 
the basic principles of these subjects. 

The topics to be treated will include :— 
elementary reactor physics; revision of 
elementary reactor kinetics, control and 
instrumentation; automatic control of 
reactors and nuclear power plants; appli- 
cation of computers; reactor transfer 
functions and function analysers; neutron 
counting equipment; neutron flux detec- 
tors; neutron flux scanning; radiation 
detectors and their siting in reactors; 
reactor safety circuits; conventional 
instrumentation; use of transistors in 
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reactor instrumentation; burst slug detec- 
tion; design of control mechanisms; 
spatial instabilities in reactors; data 
reduction problems on large reactors. 

In addition to the lectures there will be 
visits to zero energy and high flux research 
reactors and other relevant parts of the 
Harwell Establishment. There will also 
be a visit to the Atomic Energy Establish- 
ment, Winfrith. 

The fourth course on the Control and 
Instrumentation of Reactors will take 
place from 23rd May—3rd June, 1960, 
inclusive, also to be held at Durley Hall, 
Bournemouth. 

The Reactor School Standard Course 
No. 20 will start on 4th January and con- 
tinue until 29th April, 1960. 

Half the places at each course are 
allocated to overseas students and a fee 
of £250 exclusive of accommodation is 
charged. 

A special course for Senior Technical 
Executives will be held from 9th to 20th 
May, 1960. This is the tenth course of this 
kind and the fee is fifty guineas exclusive 
of accommodation. 

Application forms and details of all 
courses can be obtained from: The Princi- 
pal, Reactor School, A.E.R.E., Harwell, 
Didcot, Berks. 


New Addresses 
Siemens Edison Swan Ltd. 
branch office: 
247 Western Road, 
Leicester. 


Elliott Brothers (London) Ltd. South- 
West England branch office: 
55 Westgate Chambers, 
Newport, 
Monmouthshire. 
Telephone: Newport 65710. 


Leicester 


Square D Ltd. Birmingham field office: 
751 Bristol Road South, 
Northfield, 

Birmingham, 31. 
Telephone: Priory 1163. 


Levell Electronics Ltd.: 
10-12 St. Albans Road, 
Barnet, Herts. 


Leo Computers Ltd. 

Hartree House Service Station; 
General Manager’s Office; 
Marketing Division; 
Programming Division: 

Hartree House, 

151A-159A Queensway, 

London, W.2. 

Telephone: Bayswater 9451-8. 


LEo I Service Station: 
Cadby Hall, 
London, W.14. 
Telephone: Riverside 2040. 
Ext. 1018. 
LEo II/I Service Station: 
Elms House, 
Brook Green, 
London, W.6. 
Telephone: Riverside 2040. 
Ext. 1020. 
LEo Computers 
Laboratories and Works: 
Minerva Road, 
North Acton, 
London, N.W.10. 
Telephone: Elgar 2894. 
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Price Reductions 


Smiths’ Components 

Considerable reductions for quantity 
orders of certain components are announced 
by Smiths Aviation Division. This 
arrangement has been made under a new 
price structure covering synehros and 
small motors. Quantity reductions on 
these components range from 10% to 50% 
depending on the number and type‘of unit 
ordered. 

For several years Smiths has manu- 
factured a wide range of components such 
as synchros and servomotors for use in its 
range of aircraft instruments, flight 
systems, etc. These components have been 
bought in increasing numbers by other 
manufacturers of electronic systems, many 
of them outside the aircraft industry. 
Philips Universal Lead Castle 

Old Price New Price 
PW.4122 sample oe ae ae eS 
slide assembly a ee 
PW.4123 lead disc 715 0 4 0 0 
PW .4124 lead ring 6S 2 0 3.0 +0 
The Philips universal lead castle can 
accommodate virtually all types of Geiger 
Miiller counters, scintillation and _ pro- 
portional counters with a diameter up to 
80 mm. It provides 35 mm of lead shield- 
ing around the detector, considerably 
lowering the influence of background 
radiation caused by cosmic and other 
radioactive isotopes used within the 
vicinity. 
Philips Valve V oltmeter 

Research and Control Instruments 
announce that the price of the Philips 
valve voltmeter (Type GM.6012) has been 
reduced from £94 Os. 0d. to £70 Os. Od. 


Expansions 


Elliott Brothers (London) Ltd. has 
decided to form three new divisions to 
carry out the business at present carried 
out by its Aviation Division. 

The three new divisions, which are 
located at the company’s Airport works 
at Rochester, are: Aircraft Controls Divi- 
sion (manager Mr. W. H. Alexander); 
Aircraft Engine Instruments Division 
(manager Mr. F. Haskett); Aviation 
Service and Repair Division (manager 
Mr. F. Shields). 

British Insulated Callender’s Cables 
Limited announce that the wide range of 
products and improved facilities for 
customer services have enabled them to 
make their depot, at 58/59 Regent Street, 
Plymouth, into an independent branch as 
from Ist October, 1959. Mr. C. E. B. 
Baker, who has been in charge of the depot 
since 1945, will continue as_ branch 
manager. 

Holman Brothers Ltd., Camborne, Corn- 
wall, announce an expansion of their 
activities in the Midlands. Based on 
Birmingham and occupying new premises, 
the Holman Midlands branch will have a 
large selling and servicing organisation 
and will deal with all group products, i.e., 
the products of the parent company, Hol- 
man Brothers Ltd., as well as of the 
subsidiary companies, Climax Rock Drill 
& Engineering Ltd., Maxam Power Ltd., 
Goodyear Pumps Ltd. and Dustuctor Co. 
Ltd. 

The branch is accommodated in a new 
building at Lightning Way, Alvechurch 
Road, West Heath, Birmingham, 31. 
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The new branch sales manager, Mr. 
C. E. J. Bishop, has been with the Holman 
Group for more than ten years and has 
been associated with the Midlands Area for 
many years, both before and since he 
joined the Holman Group. 

Southern Instruments are opening a 
new branch office in the Manchester area 
to provide an improved service to their 
customers in the North of England. 

Mr. G. Schofield has been appointed 
Northern area sales manager. Before 
joining Southern Instruments Mr. Scho- 
field represented Cossor Instruments Ltd. 
in the North of England, and prior to this 
was on the Sales staff of Fielden Electro- 
nics Ltd. 

The address and telephone number of 
the new branch area is :— 

Southern Instruments Limited, 
Northern Office, 

536 Rochdale Road, 
Shaw, Nr. Oldham, Lancs. 
Telephone: Shaw 7343. 


Isotope Developments’ Continental 
Tour 

Tue I.D.L. mobile demonstration unit has 
just completed a highly successful conti- 
nental tour. The vehicle, which carries a 
working display of laboratory and _ in- 
dustrial nucleonic equipment visited the 
major universities, research laboratories, 
hospitals and manufacturing organisations 
in Belgium, Holland, Western Germany, 
Eastern Germany and Poland. During the 
tour the latest I.D.L. instruments were 
displayed in a special exhibition at Liege 
and also at the International Congress of 
Radiologists in Munich. 


Continental Distributors Ltd. 


CONTINENT\L DIsTRIBUTORS LTD. have 
been appointed the-official agents for the 
Nuclear Chicago Corporation of the U.S.A. 


Chemical Plant Hire Scheme 

METERING Pumps Ltp., of Ealing, have 
now introduced a plant hire scheme to 
enable experimental chemists and industry 
in general to carry out experimental work 
in chemical dosing and to test the effective- 
ness of new processes in connection with 
their own specific needs. This plant hire 
service will save much initial expenditure 
on precision equipment before a process is 
fully tested. The plant available under 
this scheme consists of packaged units of 
an electrically operated variable stroke 
chemical injection pump, a _ 20-gallon 
capacity rubber-lined mild steel solution 





tank, polythene delivery tubing and an 
injection fitting. All mounted on a mild 
steel frame. The heart of the plant is the 
pump and this is fitted with an ebonite 
pump head having a polished glass ram and 
synthetic rubber gland sealing rings. The 
pump can deliver from 0 to 3-75 gallons 
per hour against a pressure of up to 
200 p.s.i. Any of six stroking speeds can 
be selected depending upon position of the 
two interchangeable triple groove pulleys 
and vee belt. These speeds are 22, 29, 
38, 47, 60, and 76 s.p.m. In addition the 
length of stroke can be varied from zero 
to maximum either whilst the pump is in 
operation or at rest. The materials in 
contact with the liquid to be handled are 
ebonite, glass, synthetic rubber and poly- 
thene. All suitable for use in a wide range 
of applications. Hire charges are £4 Os. 0d. 
per week plus transport to and from stores. 
During hire, service will be carried out at 
no additional cost and the Metering Pumps 
Limited technica] advice service will be 
freely available to clients. 


National Cash Register Electronics 

A REORGANISATION has taken place in the 
Electronics Group of The National Cash 
Register Company. In future, this will 
be known as N.C.R. Electronics. 

It will be headed by Mr. D. H. Triggs as 
manager reponsible for sales, with Mr. 
R. G. Wadsworth as his assistant manager, 
and Mr. H. L. S. Orde as joint manager 
responsible for commercial and technical 
matters, with Mr. A. H. Beaven as his 
assistant manager. Mr. T. S. Chandler 
becomes administration manager. 


Texas Semiconductor Sales 
Organisation 

WITH the appointment of distributors in 
Belgium, Germany, Norway and Italy, 
Texas Instruments continue the expansion 
of their European Sales organisation. The 
new distributors are: Belgium, Société 
Industrielle Alfa S.A.; Germany, Alfred 
Neye GmbH;; Italy, Sisram s.n.c.; Norway, 
Morgenstierne & Co. 

Monroe Maller has been appointed 
European operations manager, responsible 
for all facets of the Texas Instruments 
sales organisation handling semiconductor 
devices throughout Western Europe, with 
the exception of the United Kingdom. 
Mr. Maller will continue to operate from 
Bedford, England, and will control the 
marketing of the complete range of Texas 
transistors, rectifiers and similar semi- 
conductor devices. 





EXPORT NEWS 


BEAMA’s Export Credit Guide 


THE scarcity of capital for economic 
development and for the insuring of 
export credits has led to the creation of a 
large number of international and national 
financing organisations. Concise informa- 
tion on export financing bodies and export 
insuring schemes has been assembled in a 
booklet called ‘‘A Guide to the Develop- 
ment and Export Financing Bodies”’ 
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which has been published by the British 
Electrical and Allied Manufacturers’ 
Association. 


Ekco Radar for Greece 

Exco airborne search radar equipment has 
been ordered by British European Airways 
for use in two de Havilland Comet 4B 
jet airliners on Olympic Airways’ European 
routes. 
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Mr. J. Robinson (left), instruments super- 
visor of the Canadian Marconi Co., dis- 
cussing the signal generator with Mr. Chaffey, 
Marconi Instruments’ export manager 


Marconi Instruments’ Canadian 
Contract 

MARCONI INSTRUMENTS LtpD. has been 
awarded a further large contract for the 
supply of telecommunication measurement 
equipment to the Canadian Department of 
Defence Production. The order calls for 
124 of the Marconi a.m. signal generator, 
Type TF.801D. The instruments will be 
used by the Royal Canadian Air Force in 
the maintenance of ground-to-air v.h.f. 
multichannel radio equipment. 

The order was obtained by Marconi 
Instruments through their representatives 
in Canada, The Canadian Marconi Com- 
pany. Deliveries will commence shortly. 


Berec’s Battery Chief to Further 
Britain’s Export Drive 

Mr. GEORGE WHITE, head of Berec 
International Ltd., the Export Sales Divi- 
sion of The Ever Ready Co. (Great 
Britain) Ltd., flew to Africa in the latter 
half of October to assist in the intensifying 
of Berec’s export drive by bigger battery 
sales. 

This itinerary took him first to Egypt 
then to Kenya where in the second week 
of November in Nairobi he presided at a 
conference of all Berec sales representa- 
tives of East Africa. 

From Nairobi, Mr. White went to 
Rhodesia and thence to South Africa 
where he visited Ever Ready’s associate 
company, Eveready (S.A.) Ltd., in Port 
Elizabeth. 


Perseus in Stockholm 
THE inauguration of the first Ferranti 
Perseus data-processing system took place 
in Stockholm on Thursday, 29th October. 
The ceremony was attended by a great 
number of Swedish officials from the 
business world, the Scientific Attaché of 
the British Embassy in Stockholm and a 
group representing Ferranti Ltd. 


Elliott Brothers and Siemens— 
£120,000 Order from Australia 
ELLiotT BRoTHERS (LONDON) LIMITED, a 
member of the Elliott-Automation Group, 
and Siemens Edison Swan (Australia) Pty. 
Limited announce that they have received 
orders to a value in excess of £120,000 
sterling, for the supply and installation of 
electronic recording and control equip- 
ment for the Cockle Creek works of Sul- 
phide Corporation Limited, in New South 
Wales. 

The equipment to be supplied includes a 
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completely integrated weight control and 
blending system regulating the feed of 
materials to an I. V. smelting furnace. 

Completion of the order is called for by 
July, 1960. 


Elliott Group Sells Computer to Russia 


THE Russian Government has bought a 
U.K. electronic computer. 

The machine, which is the first device 
of its kind to be sold to Russia, is a 
National-Elliott 802 transistorised general- 
purpose computer. It is the 115th 
electronic computer to be manufactured 
by Elliott Brothers, a member of the 
Elliott-Automation Group. 





The Elliott 802 cost the Russians about 
220,000 roubles (just under £20,000). 

Although Russia has more than ten 
different types of digital electronic com- 
puters in full-scale production, it is 
believed that she is especially interested 
in the production of transistorised com- 
puters similar to the Elliott 802 for process 
control work in power plants and factories. 

Two of these machines have already 
been sold to Belgium and one to the U.S. 
A further machine of the similar 803 type 
has been delivered also to the U.S., while 
seven further National-Elliott 803 com- 
puters are currently on order for supply 
to U.S. companies. 





MAN UFACT URERS’ 


Precision Electrical Instruments 

The range of instruments manufactured 
by Muirhead & Co. are described in a 
six-page leaflet. 

Circle 33 for further details. 


Pneumatic Relay 

Leaflet (E) P99-8 gives details of a 
pneumatic relay for use in automatic 
control schemes where pneumatic control 
is preferred and where computing action 
is required. 

Circle 34 for further details. 


Lubricants for Machine Tools 
Rocol have produced some notes on 
suggested applications of Rocol molyb- 
denised lubricants for machine tools. 
Circle 35 for further details. 


Drying Oven 
The drying oven described in leaflet 
S.L.6 is designed to dry chromatograms. 
Circle 36 for further details. 


Taylor Controls’ Bulletins 

Recent bulletins give information of the 
Fulscope controller, and the pneumatic 
Transcope recorder. 

Circle 37 for further details. 


Power Supplies and Sub-units 

The sub-units may be mounted in any 
position and, as with the transistor power 
supplies, may be safely operated at ful 
load up to 35°C ambient temperature. 
Output voltage selection for the sub-units 
is in each case by means of 3V coarse 
steps with a +1-5 V fine control. Data are 
given for chokeless power supply sub- 
units and for stabilised power supply sub- 
units. 

Circle 38 for further details. 


Transformation Printer 

This projection printer is described in 
leaflet CS.132. 

Circle 39 for further details. 


Connectors and Terminal Clamps 

The fittings are made of electrolytic 
copper and eliminate soldering; they are 
applicable to transformers, electric traction 
equipment, bus-bar chambers and switch- 
gear. 

Circle 40 for further details. 


INSTRUMENT PRACTICE 





PUBLICATIONS 


Current Overload and Underload Relays 
Data sheet OR/UR gives details of 
operation and specification of these relays. 
They are applicable to heavy handling and 
processing equipment. 
Circle 41 for further details. 


Fraction Collector 

Test tubes are held in a flexible belt of 
separate stainless steel links, forming a 
compact and easily-handled assembly. 
Details are given of design and construc- 
tion in leaflet SL4. 

Circle 42 for further details. 


Laboratory Chemicals 
An 84-page booklet gives the prices of 
chemicals supplied by Griffin & George Ltd. 
Circle 43 for further details. 


Portable Oxygen Analyser 

This instrument analyses air or other 
gas for its oxygen content. The principle 
of operation is the magnetic susceptibility 
of oxygen. 

Circle 44 for further details. 


Instrument Cases 

The range and prices of Kimberley 
instrument cases is given. 

Circle 45 for further details. 


Motor Control Gear 

Details are given of direct-on-line and 
star-delta types in List LS.2700. 

Circle 46 for further details. 


Fused Distribution Boards 

These fuseboards have been designed to 
provide ease of installation, and to allow 
facilities for future installation. Covers 
are dust-tight and weather-tight. 

Circle 47 for further details. 


“Stabilag” Electric Jacketed Equipment 
The jacketing is made in two or three 

thicknesses of glass or quartz cloth. A 

variety of sizes and shapes are available. 
Circle 48 for further details. 


P.T.F.E. Glass Stopcock 
The key needs no grease and will not 
seize even in the presence of caustics. 
The barrel and side-arms are made of 
Pyrex glass, thus the stopcock is easily 
assembled into standard apparatus. 
Circle 49 for further details. 
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Ferranti Appointments 

Mr. W. D. H. Gregson has_ been 
appointed assistant general manager of 
the company’s Edinburgh factory and will 
take up his duties towards the end of this 
year. 

Mr. J. P. Newberry succeeds Mr. 
Gregson as London Area manager and 
Mr. P. McGregor becomes senior trans- 
former sales engineer, London Area. 

Mr. J. C. Heywood has been appointed 
sales manager of the Electronics Depart- 
ment and is succeeded in the Instrument 
Department by Mr. H. L. Harrison as 
departmental sales manager. 


Mr. G. G. Ballard 

Mr. G. G. Ballard has been appointed 
chief engineer of Elliott Nucleonics 
Limited. He is 29. 

Mr. Ballard joined Elliotts in 1948 while 
still attending Enfield Technical College. 
He was for six months at Harwell as the 
company’s senior engineer responsible for 
the installation and operation of the 
complete instrumentation of the Neptune 
Zero Energy Experimental Reactor. Mr. 
Ballard will now be responsible for the 
engineering of special instrumentation for 
the Bradwell Nuclezr Power Station, 
which is being carried out by Elliott 
Nucleonics, and for other design and 
development work the company is doing 
in the nuclear field. 


Mr. A. Calley 

Mr. Andrew Calley has been appointed 
manager of the London District Office of 
Siemens Edison Swan Ltd., following the 
resignation of Mr. J. A. E. Trinder. Mr. 
Calley took over his new position on Ist 
November. 

Since 1952 he has been manager of the 
London branch of the London Electric 
Wire Company and Smiths Ltd., a member 
of the A.E.I. group of companies. Mr. 
Calley first joined the London Electric 
Wire Co. in 1934 at the Liverpool branch. 
He entered the Royal Navy in 1939 and 
was awarded the M.B.E. in 1940. 


Mr. H. A. Parrott 

Mr. H. A. Parrott has been appointed 
assistant home sales manager, Cable 
Division of Siemens Edison Swan Ltd. 
He succeeds Mr. R. B. Tucker, who has 
resigned from the company to take up 
another appointment. 

Mr. Parrott joined Siemens Edison Swan 
in May this year on a special duties assign- 
ment to the Cables Division. Previously 
he was with the Cable Makers’ Association 
for 34 years, the last 11 of which were 
spent as secretary to the Rubber and 
Thermoplastic Cable Manufacturers’ 
Association. 
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PERSONALITIES 


BICC Appointments 

British Insulated Callender’s Cables 
Limited announce that Mr. F. V. Thomp- 
son, F.C.I.S., A.A.C.C.A., has been 
appointed director of personnel, and has 
relinquished his position as secretary of 
the company. 

Mr. J. P. Hourston, B.Com., C.A., who 
has been assistant secretary since 1946, 
has been appointed secretary. 

Mr. G. V. Tew, who is a solicitor and 
has been on the legal staff of BICC for 7 
years, is now assistant secretary. 


Dr. J. C. Simmonds 

J. C. Simmonds, M.Sc.(Eng.), Ph.D., 
M.I.E.E., M.1.Mech.E., managing director 
of Airmec Limited, has been appointed 
managing director of British Communica- 
tions Corporation Ltd., and of Radio 
Television Trust Limited, of which Airmec 
is a subsidiary. 

Previously with the G.P.O. Radio 
Branch as an assistant engineer (old 
style), Dr. Simmonds joined Airmec in 
1946. 


Mr. F. W. Leake 

British Insulated Callender’s Cables 
Limited announce with regret the death 
of Mr. F. W. Leake, M.I.E.E., on 14th 
October, after a long and distinguished 
career with the company. 


Mr. C. W. V. Davis 

Mr. C. W. V. Davis, a director of 
Research and Control Instruments Ltd., 
will head the newly-formed Industrial 
Products Division of that company which 
will in future distribute Philips arc 
welding supplies, filtration equipment and 
high frequency generators. 


Mr. A. Cockle 

Mr. Anthony Cockle, Grad. I.E.E., has 
been appointed reliability engineer of the 
Solartron Electronic Group. 

Mr. Cockle has been engaged in guided 
weapon reliability engineering from 1956- 
59 at Vickers-Armstrong (Aircraft) Limited 
and E.M.I. Electronics Limited. He has 
been a member of the British Aircraft 
Construction Electronic Component Com- 
mittee and was a founder member of the 
Ministry of Supply Guided Weapon 
Reliability Panel. 


Mr. W. H. Statham 

A South Wales Area sales office has been 
established by Birlec Limited in Cardiff, 
and Mr. W. H. Statham has been appointed 
the area representative. His headquarters 
are at Associated Electrical Industries 
Limited, Mervyn House, Frederick Street, 
Cardiff, telephone Cardiff 28511. 
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Mr. J. Blake 


Mr. J. Blake 


Mr. Jeffrey Blake has been appointed 
sales manager of Elliott’s Servo Com- 
ponents Division. He was formerly 
assistant sales manager of Land Pyro- 
meters Limited, Sheffield. He is an active 
member of the Society of Instrument 
Technology and of the Incorporated Sales 
Managers’ Association. 


Mr. H. Benton 


Mr. H. Benton, Kelvin Hughes’ repre- 
sentative for the North Wales, Cheshire 
and Lancashire Area has now moved to: 

27 Laneside Drive, 
Bramhall, 
Cheshire. 
Telephone: Bramhall 2841. 


Smiths’ Representatives 

Mr. A. Eccleston, until recently Western 
Area representative for Smiths Industrial 
Instrument Division, has now taken up a 
post as the company’s North-East Area 
representative. In this newly-created post 
he will serve Northumberland, Durham, 
and the North, East and West Ridings of 
Yorkshire. 

His new office address is: 

Permanent House, 
The Headrow, 
Leeds, 1. 
Phone: Leeds 24110. 

Replacing Mr. Eccleston in the Western 
Area is Mr. Edmond H. Smith, who joins 
Smiths Industrial Instrument Division 
from Kelvin and Hughes Industrial Ltd., 
where he was electro-medical representa- 
tive. 

Mr. Smith will be based in Bristol and 
his area comprises South Wales, 
Gloucester, Devon, Cornwall, Somerset, 
Dorset and Wiltshire. 


Mr. W. H. Grinsted 


Mr. W. H. Grinsted, O.B.E., F.C.G.1 
M.I.E.E., a pioneer of telephone engineer- 
ing in this country, died recently. He 
retired in April, 1958, from being director 
of engineering to Siemens Edison Swan 
Ltd. 


Mr. R. A. Turpin 

British Insulated Caliender’s Cables 
Ltd. announce that Mr. R. A. Turpin has 
been appointed manager of their Exeter 
branch, at 40 Whipton Village Road, 
Whipton, on the retirement of Mr. H. F. G 
Bicker. 
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BIC Construction Co. Ltd. Board 
Changes 

British Insulated Callender’s Construc- 
tion Co. Ltd. announces the retirement of 


Mr. C. H. Frankland, M.1.E.E., 


from the 


board and the appointment of Mr. R. 
Betley as an executive director of the 
company. 


Mr. P. iddon 
Mr. John Neville having resigned from 
the position of representative for Multi- 


core 


Solders in the London area, the 


vacancy has been filled by the appoint- 


ment of Mr. 


Peter Iddon who will be 


directly responsible to the director of the 


sales division, Mr. G. A. 


Jarvis. 


Mr. P. A. Hearne 


Me. PF. A 


Hearne has joined Elliott 


Brothers (London) Limited, a member of 


the 


Elliott-Automation Group, as divi- 


sional manager of the Guided Weapons 
Division. 

Mr. Hearne, who is 31, was formerly 
sales manager of the aircraft equipment 
group of British Oxygen Company and 
before that was with B.O.A.C. and B.E.A. 


Mr. A. L. Hunking 


Mr. A. L. 


Hunking, managing director 


of Westool Ltd., is visiting the Warner 
Electric Brake and Clutch Co., and the 
Controls Corporation of America, whose 
products are manufactured under licence 
in this country by Westool Ltd. 





Mr. K. R. Simmonds 


Mr. K. R. Simmonds 


Mm. HK. &- 
A.M.I.E.E., 


Simmonds, B.Sc.(Eng.), 
has been appointed general 


manager of the International Rectifier Co. 
(Gt. Britain) Ltd., of Oxted, Surrey. 


Mr. F. Briggs 


Mr. F. 


Briggs has been appointed a 


director of C. S. Lindsey Ltd. 





Jan. 


Jan. 


Jan. 


Jan. 


Jan. 


Jan. 


Jan. 


FORTHCOMING MEETINGS 


4th. British Computer Society. 
Middlesbrough Branch. Constantine 


Technical College, Borough Road, 
Middlesbrough, at 7-30 p.m. ‘‘Ex- 
perience with a computer.’’ N. C. 
Pollock. 

5th-7th. Institution of Mechanical 
Engineers. 1 Birdcage Walk, 
London, S.W.1. Symposium on 


recent mechanical engineering de- 
velopments in automatic control. 

8th. Society of Instrument 
Technology. Fawley Section. Esso 
Refinery, Fawley, at 5-30 p.m. 
“Quality control.’’ Dr. Millership. 

13th. British Computer Society. 
Hull Branch. Hull Chamber of Com- 
merce, Samman House, Bowlally 
Lane, Hull, at 7-30 p.m. “Sorting 
and summarising methods for com- 


puters.’’ C. M. Berners-Lee. 
14th. Society of Instrument 
Technology. Liverpool Section. 


M.A.N.W.E.B. Industrial Develop- 
ment Centre, Paradise Street, Liver- 
pool, at 7-15 p.m. ‘The genealogy 
of remote control.’’ A. L. Hancock. 
14th. Society of instrument 


Technology. South Yorkshire Sec- 
tion. John Leggot Grammar School, 
Coal Street, Scunthorpe, at 7-30 p.m. 
“Automatic analytical instruments.”’ 
G. H. Moss. 

20th. 
Technology. 


Society of Instrument 
Newcastle Section. 


Jan. 


Jan. 


Jan. 


Jan. 


Jan. 
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Roadway House, Oxford Street, New- 
castle-upon-Tyne, at 7-0 p.m. ‘‘The 
electronic control of water tube 
boilers.’” D. Watkins. 

2ist. Society of Instrument 
Technology. East Midland Section. 
College of Technology and Com- 
merce, The Newarke, Leicester, at 
7-15 pm. ‘Instrument research at 
Stewart & Lloyds.”’ M. J. Hethering- 


ton. 
25th. Society of Instrument 
Technology. Bristol Section. Uni- 


versity of Bristol, The Royal Fort, 
Bristol, 8, at 7-30 p.m. ‘Transistors 
in instrumentation.”’ 


26th. Society of Instrument 
Technology. Data Processing 
Section. Manson House, 26 Portland 
Place, London, W.1, at 7-0 p.m. 


Symposium on flame failure detec- 
tion. 

27th. British Computer Society. 
London Branch. Northampton 
College of Advanced Technology, St. 
John Street, London, E.C.1, at 
2-30 p.m. “Storage elements for very 


high-speed computers.”’ Dr. G. G. 
Macfarlane. 
27th. Society of Instrument 


Technology. South Wales Section. 
Welsh College of Advanced Tech- 
nology, Newport, at 6-45 p.m. ‘‘The 
basic principles of digital instru- 
mentation.’’ D. S. Evans. 


Jan. 


Jan. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 





. 2nd. 











28th. Society of Instrument 
Technology. Chester Section. 
English Speaking Union, Stanley 


Palace, Watergate Street, Chester, at 
7-0 p.m. ‘‘The application of method 
study to instrument maintenance.”’ 
D. L. Smith. 

28th. Society of Instrument 
Technology. Grangemouth Section. 
“Ellwyn’’ Restaurant, Newlands 
Road, Grangemouth, at 7-0 p.m. 
“Computer control of a continuous 
process plant.” 

Ist. Society of Instrument Tech- 
nology. South Yorkshire Section. 
The University, St. George’s Square, 
Sheffield, 1, at 7-0 p.m. “Feedback 


the principle of control.’ a. S. 
Medlock. 
2nd. British Computer Society. 


Middlesbrough Branch. Constantine 
Technical College, Borough Road, 
Middlesbrough, at 7-30 p.m. ‘‘Com- 
puter techniques for the recording of, 
and reference to, data.”’ A; 3. 
Douglas. 

British Computer Society. 
Newcastle Branch. University Com- 
puting Lab., 1 Kensington Terrace, 
Newcastle, at 7-0 p.m. “Data trans- 
mission in relation to computers and 
data processing systems.’’ W. S. 
Ryan. 

5th. Society of Instrument Tech- 
nology. Fawley Section. Esso 
Refinery, Fawley, at 5-30 p.m. ‘‘Why 
control processes automatically?”’ 
Prof. R. H. MacMillan. 

9th. British Computer Society. 
Manchester Branch. Manchester 
College of Science and Technology, 
Sackville Street, Manchester, at 
7-0 p.m. ‘Production planning by 
computer.”’ R. B. Baggett. 

9th. Society of Instrument 
Technology. Manchester Section. 
Central Library, St. Peter’s Square, 
Manchester, 1, at 6-45 p.m. Sym- 
posium on moisture measurement. 
llth. Society of Instrument 
Technology. Control and Data Pro- 


cessing Sections, Manson House, 
26 Portland Place, London, W.1. 
“‘Measurement, automatic control 


and data reduction as applied to a 
cyclic plant."” T. A. Lucas. 

llth. Society of Instrument 
Technology. Liverpool Section. 
M.A.N.W.E.B. Industrial Develop- 
ment Centre, Paradise Street, Liver- 
pool, at 7-15 p.m. ‘Training the 


instrument engineer.’’ D. P. Lant. 
12th. Society of Instrument 
Technology. Midland Section. 


Gosta Green College of Technology, 
Aston Street, Birmingham, at 
7-0 p.m. “Automatic weighing.”’ 
R. W. Seymour-Lee. 

18th. Society of Instrument 
Technology. Bristol Section. Uni- 
versity of Bristol, The Royal Fort, 


Bristol, 8, at 7-30 p.m. ‘“‘Trans- 
ducers.”’ R. Russ. 

18th. Society of Instrument 
Technology. Tees-side Section. 
Cleveland Scientific and Technical 
Institute, Corporation Road, 
Middlesbrough, at 7-30 p.m. ‘“‘The 


errors of instruments—their study 
and importance.”’ H. Kenney. 
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K.D.G: PRESSURE 


RESISTANCE TRANSDUCERS 





A compact precision instrument giving high 

standards of accuracy (+ 1% for most ranges). 
Ranges available for 0-100 p.s.i. to 0-6000 p.s.i. 
Overall dimensions 24” diameter x 14%" deep. 

For remote indication, recording and control systems, 
dynamic pressure investigations and telemetering systems. 


For further details write for our leaflet RTL/1 


ehh 
> 
4 CRAWLEY 4 


Full details and specifications of the complete 
K.D.G. range are readily available from: 


2'''H kK .D.G. INSTRUMENTS LTD.. 


4 »™ In association with Stow & Partners Led. 
4AAb 





MANOR ROYAL, CRAWLEY, SUSSEX - Crawley 2515! 


London Showrooms, Service and Sales: 100 Fleet Street, E.C.4 Tel.: FLEet Street 5354/5 
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Power Supply . 
Unit ‘ogg tee @! 

| 
Pye instruments 


This ‘power pack’”’ provides highly stabilised d.c. output voltages 


CAT. NO. 8440 




















within the range 0 to 500V (load 250 mA max), a fixed negative SPECIFICATION 
supply of —250V (load 30 mA max) and a variable negative supply 
of 0-250V (load | mA max). Two separate a.c. supplies of 6-3V ba Positive Supply Negative Supply 
5A nominal are included. These output supplies are “floating” with e ponntamenmns en 1° 19.59 
respect to Earth but an EARTH terminal is provided for earthing a ave tate 
any point required. Designed for standard 19” rack mounting, but eo Seer 35000 pop = 
may be used. on the bench. (on variable range). 
os @ Ripple Less than 3mVr.m.s. Less than 1-5 mV r.m.s. 
@ Output Impedance Less than 0-75 ohm Less than | ohm 
SCIENTI ne() (Ainsteum ENTS up to 50 ke/s. up to 1-5 ke/s. 
@ Input Voltage Ranges 110, 200, 220, 240 volts 40-60 c/s. 
@ Alternating Voltage 
Please write for our leaflets on this instrument and our latest electronic Supplies ...  ... Two supplies are provided of 6-3V +5% at 0-SA 
instruments, low frequency oscillators, nanoammeters and 4.c. micro- pone Enna be connected in series or 
voltmeters, etc. i) 63V1 nominal at 0-10A (Parallel) 
W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE Oa ow 
ENGLAND 
Tel: Cambridge 5441 | (5 lines) Grams: Pye, Cambridge 
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SOCIETY OF 


South Wales Section 


THE first meeting of the 1959/60 session 
of the South Wales Section of the Society 
of Instrument Technology was held in the 
Physics Lecture Theatre of the Cardiff 
College of Advanced Technology on 
Wednesday, 30th September, 1959, Pro- 
fessor R. H. Macmillan in the chair. 

After welcoming members and friends, 
the chairman said that the Section was 
indebted to Dr. Bristow, Mr. Somerville 
Vernon’s successor as head of the Physics 
Department of the Welsh College of Ad- 
vanced Technology, for the continued use 
of the Physics Lecture Theatre for 
Section Meetings and the committee and 
members were appreciative of the facilities 
that were made available. 

Mr. O. G. Pamely-Evans, said Professor 
Macmillan, needed no introduction to 
members, being a founder member of the 


Section and very well known in the 
instrument industry. In his present 
position as technical sales manager 


(Systems) of Sunvic Controls Ltd., he was 
actively engaged in the application of 
force-balance methods and would speak 
with authority on his subject—Force 
Balance Pneumatic Control. 

In his opening remarks, Mr. Pamely- 
Evans referred to the philosophy of 
automatic control and explained that 
both a supply of energy and_ suitable 
environment were necessary to maintain 
any system; the basic functions of control 
being detection, amplification and regula- 
tion. He then described briefly the 
development of process control from early 
industrial instrumentation. These instru- 
ments were used solely in display form, 
their function being to convert some plant 


parameter into a form’ suitable for 
apprehension by human operators, the 
need being clarity of display. The 
addition of a clock-driven chart and a 


recording pen was a logical step forward 
from mere instantaneous display and 
although such instruments were subject to 
limitations, a high degree of accuracy and 
considerable reliability were nowadays 
achieved. In the next stage of develop- 
ment simple devices were attached to the 
indicator or recorder to produce power 
output when certain departures of the 
process variable from a pre-set value took 
place. Simple two position control 
systems developed into proportioning or 
corresponding controllers and the applica- 
tion of servo techniques produced the 
almost-universal two-term or three-term 
controller whose properties were now so 
well established. Today the accent was on 
control, and frequently display was not 
really necessary. Mr. Pamely-Evans was 
of the opinion that the controller should 
be banished frem the control room to the 
plant itself and the aim of the manu- 
facturer should be to produce a_ unit 
requiring little or no maintenance. 
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By means of a series of well chosen 
slides the lecturer illustrated the con- 
ventional flapper nozzle system and 
described the development of the force 
balance pneumatic circuit, the basic 
function being the conversion of process 
variables into air pressures in the inter- 
national 3-15 p.s.i. range. 

The expression 

i J Fr 

K,V (?- . Po) Po 
for nozzle clearance and it was pointed 
out that the relationship between nozzle 
clearance and transmitted pressure had a 
very definite effect on the general per- 
formance of pressure transmitting circuits. 

In the simple direct nozzle system, the 
deviation from linearity was significant, 
but using compensated flow and constant 
differential principles the factors causing 
changes in clearance of the transmitter 
nozzle had been reduced as far as con- 
sistency with practical methods of manu- 
facture would allow. 

The force balance concept produced a 
radical change in design and led to a very 
great simplification in construction and the 
application of force balance techniques 
had produced the very efficient stack dia- 
phragm type of pneumatic controller. 
The construction and operation of this 
compact and robust unit were explained, 
and it was pointed out that virtually 
there were no moving parts. The total 
displacement for extreme unbalance was 
only of the order of 0-002 in. which would 
be eliminated immediately. The simplicity 
of construction of the unit was admirably 
demonstrated by Mr. Pamely-Evans when 
he removed its various parts. These were 
very quickly re-assembled by a member 
of the audience and the controller put to 
work again. A feature of the equipment 
was that all pipe connections for the 
instrument were made to a manifold 
block, the controller unit being simply 
plugged in. On removal, all the air lines 
automatically sealed themselves—a 
feature not reproducible even electrically. 
The range of control available included 
on-off, proportional, proportional plus 
integral and proportional plus integral 
plus derivative, the derivative also being 
available as a separate unit with direct 
or inverse action. 

Dealing with the application of force 
balance systems, the lecturer mentioned 
the extremely sensitive gas-filled tempera- 
ture. transmitter which was in effect a 
constant volume thermometer. He 
described some of the many applications 
of the force balance controller, including 
its function in conjunction with automatic 
logging and the use of pneumatic relays 
as analogue computer elements. 

Finally, Mr. Pamely-Evans said that in 
modern practice the process controller 
was an integral part of the plant and no 
longer a delicate instrument but a high 


—_—— was derived 
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precision unit of probably greater robust- 
ness and reliability than the plant it 
controlled. 

Following the lecture several interesting 
points were raised and discussed, including 
interaction, diaphragm memory and in- 
verse derivative action, and the meeting 
closed with a vote of thanks by Professor 
Fishwick. 


PUBLICATIONS 
RECEIVED 


B.C.U.R.A. Gazette, (37 & 38), 1959. 
B.C.U.R.A. 21st anniversary open days. 


Efco Journal, 1 (1), Oct., 1959. 
Some recent heat treatment develop- 
ments, J. MCMULLEN. 





Fairey Review, 2 (3), Sept., 1959. 
Airborne profile recorder. 


General Radio Experimenter, 33 (6), 
June, 1959. 


A graphic level recorder with high 
sensitivity and side ranges. 
General Radio Experimenter, 33 (7), 


July, 1959. 
A close look at connection errors in 
capacitance measurements. 
Increased accuracy for the type 1453-A 
and -AH decade voltage dividers. 


General Radio Experimenter, 33 (8 &9), 
Aug.-Sept., 1959. 
The type 1305-A low frequency oscilla- 
tor. 
New three-terminal capacitors. 


Hilger & Watts News, 10 (3), 1959. 
The National Physical Laboratory, 
R. F. COLVILLE. 


Marconi Instrumentation, 7 (3), Sept., 
1959., 
Atomic power instrumentation. 
The Marconi ratemeter TF.1292, G. C. 
ZIMAN. 
Digital display of time or frequency (1) 
Electronic counter TF.1165, D. W. 


Bissett, (2) TF.1220 timing unit, 
P. R. DARRINGTON. 

The Marconi TF.868B, E. C. Craw- 
FORD. 


Muirhead Technique, 13 (3), July, 1959. 
Compensated control for ship stabilisers, 
J. BELL. 


The D-890 Muirhead-Wigan decade 
oscillator, R. F. GRIFFIN. 
Panorama, 2 (3), Autumn, 1959. 
Platinum Metals Review, 3 (4), Oct., 
1959. 
Fixed resistors for use at high tempera- 
tures. 


Wild-Barfield Heat-Treatment Journal, 
7 (52), Sept., 1959. 
Brazing in electric furnaces. 
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Solenoid Val 


TO MEET THE REQUIREMENTS OF 
INDUSTRY A WIDE RANGE OF 
SOLENOID VALVES HAVE BEEN 
DEVELOPED TO THE FOLLOWING 
SPECIFICATIONS. 


Orifice size 0.04 in. upwards. 


S Ov INDUSTRY 








Normally-open, Normally-closed or 
Three-way. 


Direct acting or Relay acting. 
Temperatures up to 300°C. 

Standard, Flameproof or Intrinsically safe. 
Hydraulic & Pneumatic. 


Pressures up to 6000 p.s.i. 









VALVES OR HYDRAULIC SYSTEMS FOR A VARIETY 


ELECTRO-HYDRAULICS LIMITED 


( @ Beat $$: ¥-8 2 2 8 SAUL ES S 8 € 2 £8 FP wm et eae 


OF APPLICATIONS CAN CE DESIGNED TO 
CUSTOMER'S REQUIREMENTS - WE INVITE 


Ww N G T Oo N 
YOU TO DISCUSS YOUR PROJECT WITH US. 
LewTeo 


OweN ORGANISATION 





















the Power behind the Brain 











Behind the Electronic Brains in use today lie many 
Woden transformers supplying the power to 
motivate these electro-mechanical marvels. 
Recognition of the high technical qualities of these 
transformers is universal—Woden supply many 
of the major computer manufacturers for both 
digital and analogue types, amongst them IBM 
United Kingdom Limited. When perfect perform- 
ance and reliability are needed, specify Woden 
transformers to power your equipment. 


WODEN TRANSFORMER CO. LTD., 
MOXLEY ROAD, 
mmRANSFORMER co. LTO BILSTON, STAFFS. 


Photograph by courtesy of IBM United Kingdom 
Limited, features their IBM 650 Electronic Data 
Processing System. 





é associated with 


Phone: Bilston, 42681 roggesncinge 





‘ 
the Biack Knight Project 
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THE 


E. &@H. FILTER CO. LTD. 


Specialists in the production of all types of 
METAL GAUZE FILTERS 
to your own Specifications 




































MAY WE ADD YOU TO OUR LIST OF CUSTOMERS 
which includes the following famous concerns: 
A.C. DELCO A.E. < BRITISH OXYGEN B.S.A. CHRYSLER 


DAIMLER AUDSLEY PARKINSON-COWAN 
PLESSEY RUBERY OWEN S.1.F. VILLIERS 


ASHLEY WORKS, ASHLEY ST., LONG LANE, 
BLACKHEATH, BIRMINGHAM. 
Telephone: BLAckheath 1638 














Budenberg 
BRONZE TUBE PRESSURE GAUGES 


from stock 


We have a complete 
range of gauges in 
stock, both 4” and 
6” dial, from 0-15 
Ib/in.? to 0-1,0001b/ 
in.?; these are fitted 
in a brass case with 
back flange for sur- 
face mounting and 
with pressure con- 
nection screwed }” 
B.S.P. 


Also in our stock we 
have a big selection 
of other gauges to 
suit most industrial applications and a 
four-page stock folder, which gives full 
details, will gladly be sent on request. 








BUDENBERG GAUGE CO. LTD. BROADHEATH Nr. MANCHESTER 
Branch Offices: London and Glasgow 





dmBU45. 
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ELECTRIC WAVE FILTERS 


79° 


INSERTION LOSS 
8 


20 


100 





° 
3 57” 2 £7 23 50° 


FREQUENCY cis 
The curve illustrates typical 
high pass filter characteristics 


*% LC and RC filters based on modern theory, 
techniques and components 


%* Low or high pass, band pass, or band stop 
filters can be designed to individual perfor- 
mance specification 


BARR & STROUD LTD. 


London Office: 
Kinnaird House 
| Pall Mall East, S.W.1 


Registered Office and Works: 
ANNIESLAND 
GLASG OW, W.3 








HIGH RESOLUTION 
RECORDING 
A.R.L. tee SE’ 


THIS INSTRUMENT WILL ey 
FOR ANALYSIS TO 1%, 50 C.P.S. 
AT 8’/SEC. AT AN AMPLITUDE 
OF -08”. 





FILM 35 MM. PERFORATED OR 
UNPERFORATED. 

CAPACITY 30 FT. 

9/10 CHANNELS. 

DATUM TRACE. 

TIME MARKER. 


TRACE IDENTIFICATION BY 
TRACE BREAK OR COLOUR FILM. 


D.C. P.M. MOTOR 3 - 75 VOLTS. 
5 SPEEDS, 4” TO 8”/SEC. 

SELF ae DAYLIGHT 
CASSETT| 

paoreen INDICATOR. 

SPOT SETTING GRATICULE. 
A.R.L. MIDGET GALVANOMETER. 


NATURAL FREQUENCY RANGE 
69, 100, 108, 125, 250 C.P.S. 


ACCESSORY NEON EVENT 
MARKER. 

SIZE 84” x 44” x 23”. 
WEIGHT 73 LBS. 


WOODHILL ENGINEERING CO. LTD., 


TROUT ROAD, YIEWSLEY, MIDDLESEX 
TELEPHONE: WEST DRAYTON 3168 & 2892 
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THERMOMETERS 
RECORDERS & 
CONTROLLERS 


For accuracy, ease of reading, robustness, economy and 








long, trouble-free service install Rototherm instruments. 









Models are available to suit most Industrial and Labora- 








tory requirements. Over 4,000,000 Rototherms are now 






in daily use. 








Write for details 





BI-METAL * MERCURY-IN-STEEL * VAPOUR PRESSURE 
THE BRITISH ROTOTHERM CO. LTD. 


Merton Abbey, London, $.W.19. ‘phone: LiBerty 7661 
and at Nottingham, Glasgow and Dublin. 





























Copy turning of small part 
-. 22+. .dMyford moves aheag 
HYDRAULIC COPYING LATHE 


NORMAL LATHE FEATURES RETAINED 


Patent Pending in all countries 


INCORPORATES UNIQUE FACILITIES TO AID THE 
RAPID PRODUCTION OF SMALL PARTS 


ALTERNATIVE REPRODUCER INSTANTANEOUS FEED REDUCTION 
APPROACH ANGLES FACILITY 
STYLUS PRESSURE LESS THAN 2 LBs. FAST TRAVERSE IN EITHER DIRECTION 
STYLUS POINTS QUICKLY CHANGED AUTOMATIC LENGTH STOPS ACCURATE 
WITHIN -001” 
REPRODUCES PROFILES WITHIN 
“001” ON DIA. SIX STATION ROTATING LENGTH 
STOP BAR 


SENSITIVE TO VERY SLIGHT TAPERS 


COPY SLIDE WITHDRAWAL SPEED OF ee ee 
25 FT. PER MIN. PERMITS HIGH- TAILSTOCK WITH EXTRA LONG REACH 


SPEED OPERATION BUILT-IN LIVE TAILSTOCK CENTRE 
FLAT OR CYLINDRICAL TEMPLATES 


GAN BE USED Hydraulic Copying plus 
HARDENED TEMPLATES NOT ESSENTIAL Hydraulic Feed 
HYDRAULIC CARRIAGE MOTION Provide Optimum Production 


With Ease of Operation 
VARIABLE LONGITUDINAL FEED 


MYFORD 


MACHINE TOOLS 


Maximum Spindle Speed 4,000 r.p.m. 
2 h.p..Motor 









é 


more MYFORD CHGIHEERING CO t8 | Se 


25-4222(3 Limes) B E E S T re) | a | fe) T T 1 N G H A iva) BEESTON NOTTS 
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PRECISION MACHINED PARTS 


IN METALS 
PLASTICS g 





F. S. BOUGH & CO. LTD. 
| HAWKES LANE, WEST BROMWICH 


Telephone WED 0318 
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DIALS 


for all types of . . 


INSTRUMENTS 


Accuracy and Quality Assured 


A.H. BEDFORD & SON 


412 BRISTOL ROAD, BIRMINGHAM, 5 
Telephone SELly Oak 0539 


Works at 
TENBURY WELLS, Worcs. 


Anything printed on METAL 
or PLASTIC Materials 











GLASS 


All Glass Requirements for Scientific 
Instrument Manufacturers and 
Research Workers 


@ SHEET & PLATE GLASS—cut and ground 
to exact dimensions 


@ LENSES, PRISMS & FLATS — to any 
standard of accuracy 


@ MIRRORS — back silvered and front 
surface aluminised, etc. 


@ BLOOMING of optical components 


Cc. J. WHIZLEMS, LTD. 
ILFORD OPTICAL WORKS 
FOREST ROAD, BARKINGSIDE 
ESSEX 


Telephone: HAlnault 5454-5 











PRECISION .. 


aN 
aa 
<—e 





ENSURES 
FINAL ACCURACY OF 





RECORDING CHARTS 








Te 




















RECORDER CHARTS LTD. 


THE CHART DIVISION OF THE INSTRUMENT INDUSTRY 


Clyde Vale, Dartmouth Road, London. S.E. 23. 
TEL. FOR. 7624/5. TELEGRAMS. VERIGRAPH. FOREST. LONDON. 
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NEW Pare 


MINIATURE 








ACTUAL SIZE MODEL 220 
UNIQUE ! 


METER 
DESIGNED TO SAVE SPACE ON MODERN EQUIPMENT 


TECHNICAL ADVANTAGES APPLICATIONS 
Centrepole Meter—magnetically shielded. Tape Recorder level meter. 
High torque to weight ratio. “S” Meters. 
Stick free operation. Output Monitors 
Minimum panel space. indicators. 
Maximum readability. Control Panels. 
Very robust—shockproof jewels. Completely transistorised assemblies. 
Transparent case—shadowless readings. Multi-channel Installations. 
Horizontal or vertical mounting. Computer circuits. 
Light weight. Null Indicators and hundreds 
Ranges from 20 vA. of other similar applications. 


Very competitive prices 
Write for full details and comprehensive catalogue to 
TAYLOR ELECTRICAL INSTRUMENTS LTD. 
Montrose Avenue, Slough, Bucks. Tel.: Slough 21381 
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For highest efficiency from pneumatic instruments 


Norgren equipment gives you highest efficiency and reliability from pneumatic instruments. Air line Filters 
keep the air clean, dry and free from impurities. Pressure Regulators ensure a steady and correct working 


pressure for the instruments. The Norgren range covers all requirements — write or phone for full details. 





FILTERS 
PRESSURE REGULATORS 
LUBRICATORS 











C. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE Telephone : Shipston-on-Stour 1/0 & 106 
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\ CLASSIFIED 
ADVERTISEMENTS 


All advertisements must be PREPAID. Situations Wanted, 4d. per word. Minimum 6s. All other adver- 
tisements, 6d. per word, minimum of 10s. Semi-display advertisements, 4s. per line. Minimum £2 Display 
advertisements at tariff rates. Box Numbers count as four words. Replies forwarded Is. extra. Replies 
to Box Numbers must be addressed to Instrument Practice, 9 Gough Square, Fleet Street, London, E.C.4. 

The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think proper 
to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but should an error 
be made the Proprietors | will not hold th Ives resp ible in n any way for same. 

















































OFFICIAL APPOINTMENTS 
SSISTANTS (Scientific). Pensionable 


posts for men or women at least 173 and INSTRUMENTATION 








normally under 26 on 1.1.59 with appropriate 

pe ay es pr on ~ MAINTENANCE 

mally G.C.E. with passes at ““O” or “A” leve 

in 4 distinct subjects including English ENGINEERS 

Language and a scientific or mathematical 

subject, or O.N.C., or equivalent qualifications) A SENIOR INSTRUMENTATION 
and at least 2 years’ experience in either: MAINTENANCE ENGINEER is re- 
(i) engineering or physical sciences, or (ii) quired to take charge of an expanding 
chemistry, bio-chemistry or metallurgy, or maintenance group dealing with a wide 
(iii) biological sciences, or (iv) geology, variety of development, test and plant 
meteorology, or skilled work in laboratory instrumentation. Duties would include 
crafts such as glass-blowing. Starting salary the complete organisation of break- 
(men) from £320 (at 174) to £530 (at 25 or down and preventative maintenance 
over). Maximum (London) £690. Promotion schedules, instruction of personnel and 
prospects. Five-day week generally. Write supervision of calibration laboratory, 
Civil Service Commission, 17 North Audley repair section and standards room. 
Street, London, W.1, for application form, Applicants should have considerable 
quoting 8.59/59. Closing date 31st December, general experience in this field and 
1959. ] should be interested in the development 


of new and progressive techniques. 

Applications are also invited for 
JUNIOR MAINTENANCE ENGI- 
NEERS to work within this organisa- 
tion on similar work. 


R N. College, Greenwich, London, S.E.10: 
+ Experimental Officer. Pensionable post 
for physicist (man or woman) experienced in 
reactor or nuclear physics and instrument 


techniques. Duties involve the setting up of Please write giving details of qualifi- 
experiments, their conduct and detailed design. cations, experience and salary (which 
Age: at least 26 and normally under 31 on will be treated in strictest confidence) 
31.12.59. Qualifications normally required: to Box IP.1014 LPE, Romano House, 
degree or technical qualification (H.N.C.) in 399/401 Strand, London, W.C.2. All 
appropriate subject. Salary scale (men, letters will be answered. 








London) £1,005-£1,233. Starting pay may be 
above minimum. Write Civil Service Com- 
mission, 17 North Audley Street, London, NTED 
W.1, for application form quoting S.94-95/ A 
59/ADY. Very early application advised. 





Representatives for corres- 
pondence abroad, high earnings, written 

instructions. Write, IFD, Vienna 66, Post- 

fach 128. 

SITUATIONS VACANT 





CENTRAL ELectriciry GENERATING BOARD 
SOUTHERN DIVISION 
Assistant Engineer (Instruments) 
Earley Generating Station, Reading 

Applicants should have previous experience 
of modern generating station plant, a good 
knowledge of the instruments and other 
measuring apparatus used and have had a 
sound technical training. Preference will be 
given to those possessing qualifications leading 
to corporate membership of an appropriate 
professional institution or equivalent qualifica- 
tions. 

Salary: N.J.B., G.10. £815-£860. 

Special application forms obtainable only 
from Divisional Secretary, 111 High Street, 
Portsmouth, should be returned by 23rd 
December, 1959. Applicants who have already 
applied for this post will be considered and 
need not re-apply. Please quote Reference 
Number SEC/3.58/IP. 


For a further expansion programme 
The Research and -—" seen Establishment 


oO 

Aeronautical and General Instruments Limited 
105-107 Lansdowne Road, Croydon 

REQUIRE 

(a) A qualified or fully experienced Physicist 
for Optical Design work on optical/ 
mechanical instruments. The applicant 
should, ideally, possess a degree in 
Physics and/or have had a great deal of 
experience in this type of work. 

(b) Senior and intermediate Draughtsmen/ 
Designers for work on mechanisms and 
instruments. These persons will be con- 
sidered at all levels but Ordinary and 
Higher National Certificate holders are 
preferred. Previous experience of this 
type of work will be an advantage. 

(c) Senior Electronics Engineers who should 
be qualified at least to Higher National 
Certificate level and/or have had a wide 
and varied experience of present-day 
electronic technique. 

Some of these posts are for Senior Staff 

appointments and carry with them a non- 

contributory Pension Scheme. All applica- 
tions in first instance to be in writing to the 
above address. 
































CENTRAL ELectriciry GENERATING BOARD 


Applications are invited for the position of 


Station. This is a superannuable appointment 


qualifications and have a wide experience in 
instrumentation associated with stations of 


giving particulars of area covered, age, 
experience, references, remuneration expected 
and a recent photograph to The Secretary, 3 


Court, Higher Lincombe Road, Torquay, 
Devon. 





MIDLANDS Division 
Rugeley Generating Station NUCLEAR EMGINEERING 


Assistant Engineer (Instruments) at the above FOSTER WHEELER LTD. REQUIRE 


under N.J.B. service re h. Kerf further Staff for Research 

being within Class L, Grade 6 of Schedule “A” and Devel t rt t 

of the Agreement, at present £1,360-£1.450._ evelopment Depastijen 
The successful candidate will be responsible 

to the Maintenance Superintendent for the GRADUATE DESIGN ENGINEER 

availability and accuracy of all instruments for work on novel projects connected with nuclear steam generating plant. 

and controls. Preferred qualifications are a good engineering degree and some experience 
Candidates should hold suitable technical of the practical aspects of design and operation of high-pressure steam plant. 


Commencing salary in the range, £850-£1,100 per annum. 


advanced design. Experience with both 

automatic control and electronics will be SENIOR INSTRUMENT ENGINEER 

oe Gitte tie Me for work on novel projects connected with nuclear and conventional steam- 
59MD, should be made not later than 7th generating plant. 

December, 1959, using Form AE6, available Responsibilities will include general instrumentation of test rigs, formulation 
from the Establishments Officer, 53 Wake of project instruinentation proposals, and testing and evaluation of new 


Green Road, Moseley, Birmingham, 13. instruments. Automatic control aspects will also be included. Degree or equiva- 
lent standard is desirable. Commencing salary in the range, £1,050-£1,400 


ECHNICAL SALES REPRESENTATIVE per annum. 

required, based on Manchester, with Applications, giving details of age, qualifications and experience, should 
experience of selling Indicating Electrical be made in writing to: 
Measuring Instruments. Apply in writing, STAFF MANAGER 


Foster Wheeler Limited, 
: Ixworth Place, 
Sifam Electrical Instrument Co. Ltd., Leigh London, S.W.3. 
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KODAK LIMITED 
have a vacancy for an 
INSTRUMENT MECHANIC 


on a day work basis. The work involves 
installation and maintenance of indi- 
cating, recording and controlling instru- 
ments for process, air conditioning and 
Power Station operation. The weekly 
basic rate is £13 15s. 6d. In addition a 
merit rating scheme is in operation 
together with free sickness and pension 
plans. 


Please write: 

Men’s Personnel Dept., 
Kodak Limited (Factories), 
Wealdstone, 

Harrow, Middlesex. 


WITWATERSRAND TECHNICAL COLLEGE 
JOHANNESBURG — SOUTH AFRICA. 


STAFF VACANCY : 1960 


Teacher: Industrial Instruments and Process Control. 
SALARY: The total starting salary for an applicant 
with a four-year University degree and at 
least 5 years’ full-time relevant experience 


will be 
£1,450 

The normal salary scale for a four-year 
degree is £700 x 50—900 x 60—1,440, with 
a starting notch of £900 for 5 years’ full- 
time experience. However, with the co- 
operation of the Instrument and Control 
Society of Southern Africa, an additional 
payment of £550 per annum will be made 
for a guaranteed period of three years, which 
may be extended should circumstances 
warrant it. 

Benefits include medical aid fund, group life 
insurance and liberal school holidays; also provident 
fund membership for permanent appointment. 

Applicants must have a recognised degree in 
physics, electrical or mechanical engineering or 
equivalent, and at — J a years’ experience in the 
design or Il e of instruments 
in industry plus design ‘can application of auto- 
matic process control systems, pneumatic, hydraulic 
and/or electronic. 


The appointment is a full-time one and the success- 
ful applicant will be — on the development 
of training courses in Industrial Instruments and 
Control Systems, and Por lecturing in these subjects. 
Ia addition, he may be required to supplement these 
duties by lecturing in certain other subjects to which 
his qualifications are suited. 





Closing date for applications: 20th January, 1960. 


Apply: Messrs. FRANK Ross & Co. (LONDON) Ltp., 
Mar.ow House, 

Lioyp’s AVENUE, 

LONDON, E.C.3. 


SERVICES AVAILABLE 


GEARS FOR INSTRUMENTS mass pro- 
duced to customers’ own requirements by 
ialists. THE DAVALL GEAR Co. Ltp., Gear 
orks, High Street, Potters Bar, Middlesex. 
Telephone: Potters Bar 2382-3. 


RECISION ENGRAVING of Instrument 

Panels, Dials, Scales, Nameplates, Labels, 
etc., Plastic Components, * “Perspex” fabrica- 
tions. Stockists of “Perspex” acetate, 
Traffolyte, etc. i ge deliveries on long or 
short runs. A.R.B. approved. 
Leicester .... ( Plastics) Ltd., 60 Edwyn 
Street, Leicester. Telephone: Leicester 38375. 


IRRORS re-silvered or _ re-aluminised 

promptly to very high standards at 
moderate prices. Front or back silvering 
including heat-resisting silvering, or surface 
aluminising. New mirrors supplied. Over 50 
years’ experience of mirror manufacturing. 
GOwLLANDs Ltp., Morland Road, Croydon. 
Telephone: Addiscombe 3011. 


MACHINE ENGRAVED SCALES, Feed 
Dials, Pancls, Labels, etc., in plastic 
and metal. Excellent delivery. O. H. Kampf 
& Co., 15a Market Square, Crewkerne, 
Somerset.—Telephone: Crewkerne 709. 
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— SPINNINGS — 
IN ALL METALS 


Hydraulic and Flow Spinning Specialising 
for the Electronic and Instrument 
Industries. 

* 


Hydraulic Presswork 
Argonarc & Spot Welding 
* 
E. J. PURDIE & SON LTD. 


49-53 CORSICA STREET, HIGHBURY, N.S. 
Telephone: Canonbury 2128 











DEVELOPMENT OF NEW PROJECTS 


Designing, Drawing, Detailing Prototypes. Small 
quantity manufacture. Special purpose machines. 
Instrument work a speciality. Inventions worked out 


A. RUNDLE (Upper Norwood) LTD. 
Micro Works, Stoney Lane, Church Road, 
Upper Norwood, London, S.E.19 
Enquiries and quotations invited 
Teleph Livi 4682 














TIAL COMPONENTS 
5 High Street, Birmingham, |4 








INSTRUMENT, WATCH AND CLOCK 
MATERIALS AND PRECISION TOOLS 
wr 


Broaches Ac ) Lathes 
Pivot Steel 4 Staking Sets 
Tweezers & Pliers ‘ :~ Cleaning Machines 


Polystyrene Specimen Boxes 
(Send for illustrated Catalogues and Price List) 
JOHN MORRIS (Clerkenwell) LTD. 
64 Clerkenwell Road, London, €E.C.! 
Clerkenwell 6077 





—MACHINE ENGRAVING 
one off or small batches 

Indexing Dials and Scales divided. 

Instrument Components a Speciality. 


A. RUNDLE (Upper Norwood) LTD. 
Micro Works, Stoney Lane, Church Road, 
Upper Norwood, London, S.E.19 
Telephone: LiVingstone 4682 








LABORATORY STAINLESS STEEL 
EQUIPMENT & PROTOTYPES 


Manufactured to customers’ own requirements 


BOSS 
WELDING & ENGINEERING Co. Ltd. 


190 PENTONVILLE ROAD, LONDON, N.! 
Telephone: Terminus 3598 











A COURSE IN 
INDUSTRIAL 
INSTRUMENT 
TECHNOLOGY 


BY 
J. T. MILLER, B.Sc., F.Inst.P. 


So great has been the demand for 
reprints of Mr. Miller’s Course in 
Industrial Instrument Technology 
that the supply was soon ex- 
hausted, and a more convenient 
new edition, produced by the 
photo-litho process and bound in 
— paper covers, is now avail- 
able. 


CONTENTS 

- Basic Elements or Mech- 

anisms. 

Il. Diaphragms. 

[iI. U-Tube Manometers. 

IV. Flow Metering Elements 
for Fluids in Pipes. 

Vv. Flow Metering Elements 
for Fluids in Pipes (con- 


tinued). 

VI. Measuring Instruments 
for Differential Flow 
Elements. 


VII. Flow Measurement: Inte- 
gration from  Differen- 
tial Pressure Instru- 
ments. 

VIII. Area Meters: Rotameters 
and Flowrators. 

IX. Anemometers, Electrical 
Flow Meters and Quan- 
tity Meters. 

X. Electrical Methods. 

XI. Electrical Methods (con- 
tinued): Resistance 
Thermometers. 

XII. Radiation Temperature 
Measuring Instruments. 

XIII. Humidity Measurement. 

XIV. Industrial Electronic  In- 
struments for the Mea- 
surement (and _ control) 
of Temperature, Pres- 
sure, Flow, etc. 

XV. Electronic 
(continued). 

XVI. Automatic Control. 

XVII. Automatic Control (con- 
tinued). 

XVIII. Automatic Control (con- 
cluded). 


Instruments 


Price 20/= post free 


Send your order to: 


UNITED TRADE PRESS 
LTD. 


9 GOUGH SQUARE 
FLEET STREET, LONDON, E.C.4 
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CASE and COVER Specialists 


In the manufacture of Leather 
and Substitute Cases and 
Covers to fit Manufacturers’ 
own products. 












WE DESIGN TO GIVE EYE 
APPEAL COMBINED WITH 
PROTECTION & USEFULNESS 





Send us your problems to solve 


Cc. S. LINDSEY LTD. 
CROWN WORKS, GODMAN ROAD, PECKHAM, LONDON, S.E.15 
Telephone: New Cross 4636 
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The name behind 
all good. Lenses 


LLMEYER 


For Single Lens Elements. 
Magnifiers, Condensers, 
Achromatic Doublets and 
optical elements used in In- 
dustrial Instruments, Research and 
Development Projects—Send your 
enquiries to: 


J. H. DALLMEYER, LTD. 


THE LENS SPECIALISTS 












CHURCH END WORKS - WILLESDEN - LONDON N.W.10 
Telept Willesden 6521-3 








CLASSIFIED 
ADVERTISEMENT 


If you want to emphasise your firm’s services or 
equipment; if you wish to advertise a vacant situa- 
tion, buy or sell equipment, the Classified Advertise- 
ment columns of “INSTRUMENT PRACTICE” will 
prove a valuable medium for your announcement— 
and bring results quickly. 


SITUATIONS WANTED —- 4d. per word, minimum 6/- 
SITUATIONS VACANT - 6d. per word, minimum 10/- 
CAPACITIES AVAILABLE- 6d. per word, minimum 10/- 
SERVICES AVAILABLE -—- 6d. per word, minimum 10/- 
BUSINESS OPPORTUNITIES 6d. per word, minimum 10/— 


Rates for other advertisements may be had on applica- 
tion to: 


Classified Advertisement Dept., 
INSTRUMENT PRACTICE 

9 Gough Square, London, E.C.4 

Telephone: Fieet Street 3172 





































to be published from British sources. 


paper covers is now available. 


I Basic Elements or Mechanisms. 
Il Diaphragms. 
Il] U-Tube Manometers. 
IV Flow Metering Elements for Fluids in Pipes. 
V_ Flow Metering Elements for Fluids in Pipes 
(continued). 
VI Measuring Instruments for Differential Flow 
Elements. 
VII Flow Measurement: Integration from Differen- 
tial Pressure Instruments. 
VIII Area Meters: Rotameters and Flowrators. 
IX Anemometers, Electrical Flow Meters and 
Quantity Meters. 
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INSTRUMENT PRACTICE 


A Course in Industrial Instrument Technology 


J. T. MILLER, 
B.Sc., F.Inst.P. 


This Course, which appeared originally as a serial in the technical journal, Jastrument Practice, is the first of its kind 


So great has been the demand for reprints of Mr. Miller’s Course in Industrial Instrument Technology that the suppty 
was soon exhausted, and a more convenient new edition, produced by the photolitho process, and bound in stout 


Contents 


Electrical Methods. 
XI Electrical Methods (continued): Resistance Ther- 
mometers. 

Xli Radiation Temperature Measuring Instruments. 

XIII Humidity Measurement. 

XIV_ Industrial Electronic Instruments for thc 
Measurement (and control) of Temperature, 
Pressure, Flow, etc. 

XV_ Electronic Instruments (continued). 

XVI Automatic Control. 

XVII Automatic Control (continucd). 


XVIII Automatic Control (concluded). 


Price 20/- (post free) 


UNITED TRADE PRESS LTD., 9 GOUGH SQUARE, LONDON, E.C.4 
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TUDOR WORKS e WINDMILL LANE 
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SN as ORS iets 
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That’s how it is just now—but, in the 
end, the thrush has the greater pull and 
if it were possible to connect their efforts 
to a P. & G. differential pressure gauge, 


the difference would be evident at once. 


This P. & G. pressure gauge finds many 
applications in industry for measuring 
pressure differentials and is representative 
of the many P. & G. gauges and industrial 


instruments for special applications. 


We shall be pleased to advise on your 
particular requirements. 





SM /PG4470 





BY STERNS ! 


The output current of the Compensating Amplifier is directly proportional to the input 
signal (d.c. current or voltage). 


Amplifiers are used for the following applications: 


Wattless amplification of small d.c. voltages and currents of the type appearing in 
the output circuit of chemical and physical active or inactive transmitters. 


Tele-transmission of measured values which can be represented as d.c. voltages or 
currents (temperatures by means of thermocouples or resistance thermometers, mechanically 
measured quantities by means of resistance transmitters). This system is suitable for 
transmission distances of up to 60 miles. 


Constant-Current Source 
The Constant-Current Source supplies a constant direct current of 5 mA and serves for: 


Conversion of resistance values into d.c. voltages at the measuring of temperatures 
by means of resistance thermometers operating in conjunction with a Compensating 
Amplifier. 


Supplying the operating current of resistance transmitters in tele-transmission 
systems. 


Electrical zero suppression in moving coil instruments. 


Supplying the operating current for bridge circuits to which moving coil instruments 
are connected. 


WRITE FOR LEAFLET EK3e 


Cc. T. STERN INSTRUMENTS 





C2BECompensating Amplifier EX3e 
OTHER INSTRUMENTS MANUFACTURED BY STERNS 
Strip Chi R ders. 
(GREAT BRITAIN) LTD. Radiation p Banmeresn of the Thermo-electric type, range 
e; 


. C. 
21 DEVONSHIRE STREET, LONDON, W.I Edgewise Temperature Indicators. Temp. On; Off Controllers 














DECEMBER 1959 INSTRUMENT PRACTICE 





Circite 123 for further information 
1285 






























Circle 124 for further information 


RAPIDGRAPH 





Portable 
SUDA) 27 EEL” 
Pen-recorder . 


A |,2 or 5-Pen Unit, with 
interchangeable pen units 
of different natural fre- 
quencies. Very low power 
required—e.g. 15 mw. at 
15 c/s. This saves the use 
of amplifiers and their 
power supplies. Linearity 
in amplitude within 1%. 
The Rapidgraph can be 
used in moving vehicles 
as the stiffness of sus- 
pension makes it insensi- 
tive to acceleration and 
external vibration. 





With or without paper rewind 


Dobbie Mcinnes 
(ELECTRONICS) LTD 

55 Kelvin Avenue, Hillington, 
Glasgow, S.W.2. HALFWAY 3364 
4 The Mount, Guildford, Surrey. 
Telephone: Guildford 66385 


From 


SEERAM 


United Kingdom Agents 






































SIGMA 


WOBBE 
INDEX 


RECORDER 


It is appreciated that 











complete control of 
calorific value alone 
does not answer all 
consumers’ problems 
regarding efficiency of 
appliances. By record- 
ing and, if necessary, 






by providing apparatus 
to control Wobbe index 
we can help you to 
overcome them. 


PLEASE ASK FOR FULL 
DETAILS 










INSTRUMENT CO. LIMITED 











Makers of British 
Precision Instru- 






—> GAS 





_< ments for the 
Gas and Allied 
Industries. 
SPRING ROAD - LETCHWORTH - HERTS 





Phone: Letchworth 1845 (3 lines) Grams: Sigma, Letchworth 
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